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this the tool you need 


to get the benefits of 


electric 


new Warner 


Electro-Sheave 
Clutch puts 


automatic control, instant 
engagement and release on your machine 


Warner’s new preassembled clutch-pulley package makes it possible 
to provide automatic cycling, easy jogging on any machine—in a 
manner never before possible! Starting with a simple Allen key — 
without costly engineering, without machining of any kind—you 
can modernize all of your power drives with Warner’s Electro- 


Sheave. You get custom-engineered equipment at a fraction of 


what you’d expect to pay! 


In just ten minutes your Warner distributor can 
show you how simple it is to install an Electro- 
Sheave on your machines. He’ll show you how it can 
increase production, reduce wear on your motors, 
belts, starters. Call him today —or mail coupon below. 


Electro-Sheave Clutches available for 1 to 25-hp applications. 


ELECTRIC 


Warner Electric Brake & Clutch Co., Dept. PTD-7, Beloit, Wisconsin 


I'm interested in the advantages of Warner Electro-Sheaves. 
Rush me literature today! 


Name 
Title__ 
Company____ 
Address_ 


City__ Zone State___ 


WARNER 


ELECTRIC 


Electro-Sheave Clutch Package 
increases duty cycles 


on carton-sealing conveyor line 


With ever-increasing production line speeds, 
conveyor motors and starters were breaking 
down. Slowing production or installing an ad- 
ditional conveyor was not practical. The 
Warner distributor power transmission special- 
ist recommended an _ Electro-Sheave  pre- 
assembled clutch-pulley package. After a trial 
on one conveyor, the Electro-Sheave Clutch 
was installed on two more conveyors. They 
have literally made millions of stops and starts 
without trouble—and they could easily handle 
five times the cycles per minute now demanded 
of them! A Warner Electro-Sheave Clutch can 
step up duty cycles—in a matter of minutes — 


without costly engineering or machining. 


Stocked by Distributors in Principal Cities Throughout the World 
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keep power 
producing at the 
pay-off point 


Home Run Kings get extra power into 
run production, regularly. Maurey 
Drives get full power into production 
runs, continuously. That is how 
Home Run Kings and Maurey 
Drives pay off big wherever they go 
to bat. 

The Maurey organization concen- 
trates its engineering, research, man- 
ufacturing and service facilities on 
providing the most complete and ef- 
fective power transmission line avail- 
able today. FHP and Multiple V-Belt 
Drives, Super Wedge Drives that save 
vital space and weight; compact Pos- 
itive Drives; Variable Speed Drives 
and Roller Chain Drives . . . Maurey 
offers them all. That is why when a 


, Maurey Power Transmission Man 
bi studies your drive problem, no 
type of drive is exempt from con- 

fi sideration, and why the advan- 


tages of all are fully studied in 
relation to your particular need. 
Experienced Maurey Field 
Engineers are at your service. 
Maurey Catalogs and Manuals 
are yours on request. Write 

or phone for information. 


Your maurey distributor 
knows power transmission. 
Call him for help 
and fast delivery. 


maurey 


FAST SERVICE FROM THESE MAUREY WAREHOUSES 
CLEVELAND: 3200 Lakeside Avenue, Phone: MAin 1-9471 
KANSAS CITY, Mo., 1728 Walnut, Phone: BAItimore 1-3330 


MANUFACTURING CORPORATION 
2907-23 South Wabash Avenue, Chicago 16, Ill. 
Telephone: DAnube 6-5151 
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INCLUDES THE DRIVE 
THAT'S RIGHT 
FOR YOU 


V-Drives 
FHP and Multiple 


| Positive Drives 
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Super 
Wedge Drives 


Variable Speed 
Drives 


Maureymatic 


Variable Speed Transmissions 


Sprockets, 


Roller Chains 
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AN ORDINARY COUPLING 


RAWSON CLUTCH COUPLING 


HERE’S WHAT RAWSON CLUTCHES WILL DO FOR YOU 


NO-LOAD MOTOR STARTS ~— Rawson clutches engage 
at a pre-selected RPM, therefore motors start under “no-load” 
conditions. Thus, starting current is lower and motor acceleration 
time is reduced to a fraction of a second. 


SMOOTH, SHOCK-FREE STARTING — For any load 
from fractional to 3,000 horsepower, Rawson starts are smooth 
and gradual. Even the most delicate equipment and fragile 
materials are protected. 


NO POWER LOSS — At normal running speed, Rawson 
clutches operate with zero percent power loss. Fluid type clutches 
have at least a 4% loss. 


ACROSS-THE-LINE STARTING —The purchase of costly 
reduced voltage starting equipment is no longer required. With 
Rawson “no-load” starts, motors can utilize low-cost across-the- 
line starting. 


YOU CAN USE SMALLER MOTORS —With Rawson “no- 
load” motor starts and cushioned starting of loads, motor size can 
be selected for running power only—this may reduce required 
‘motor capacity by as much as one-half. Also, on high inertia 
loads, Rawson clutches eliminate the need for expensive high- 
torque motors—standard NEMA B motors can be used. 


CONTROLLED ENGAGEMENT-—Centrifugal force causes 
a Rawson clutch to gradually engage at a pre-selected RPM as 
it is brought up to running speed. Engagement can be further 
controlled by using Rawson clutches having a delayed engage- 
ment feature. For internal combustion engines and turbine appli- 
cations, this delayed engagement feature assures “no-load” during 
warm-up periods. Delayed engagement Rawsons are also ideally 
suited for dual drive (standby) installations. 


AUTOMATIC OVERLOAD PROTECTION — Power 
transmission system components are never subjected to the 
stresses of a continuing overload—Rawson clutches automatically 
slip until the overload condition is corrected. 


FREQUENT MOTOR REVERSAL-Because the Rawson 
design permits driving in either direction, provides “no-load” 
motor starts, and assures smooth starting of driven equipment, 
frequent load reversals are accomplished without overheating 
the motor. 


REDUCED MAINTENANCE COSTS — Shock loadings 
are absorbed by Rawson clutches—stresses are not transmitted 
to gear trains or other components of drive system. Thus, expen- 
sive repairs and downtime are kept to a minimum. 


POWER TRANSMISSION DESIGN 
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NEW RAWSON 


CENTRIFUGAL CLUTCHES & CLUTCH-COUPLINGS 


Permit Use of Smaller Motors... Lower Starting 


Equipment Costs... Provide Cushioned Starting of 


Rawson clutches and clutch-couplings are of all-metal 
construction to assure longer life and maximum horse- 
power capacity per size. They drive in either direc- 
tion and provide slip-free power at normal operating 
speeds for applications up to 3000 horsepower. 

Because the Rawson design permits “no-load” 
starting of motors: acceleration time is much faster; 
starting current is greatly decreased; across-the-line 
starting can replace costly reduced voltage equipment; 
and based on lower starting current required, smaller 
motors can often be employed. 


The cushioned starting feature of Rawson clutches 
frequently permits using NEMA “B” or standard 
squirrel-cage motors for high inertia loads instead of 
expensive special high-torque motors. Also, delicate 
equipment is protected by this elimination of starting 
shock. On any type of equipment, overloading or 
jamming will cause a Rawson clutch to slip—protection 
is automatic and positive. 

Rawson clutches function as direct-drive clutch- 
couplings (in-line, shaft-to-shaft connection) or as 
indirect-drive clutches through V-belts, chains or 


Driven Equipment... Automatic Overload Protection 


FORMSPRAG COMPANY 


23583 Hoover Road, Dept. 109-A, Warren (Detroit), Michigan 


Representation Throughout The World + Precision Power Transmission Products 


gearing. For internal combustion engines and turbine 
applications, Rawsons can be furnished with a delayed 
engagement feature that provides “no-load” starting 
and warm-up idling. As the driving unit is accelerated, 
the Rawson will engage at a pre-selected R.P.M. There 
is no slipping or power loss at normal running speed. 
This same delayed engagement feature makes Rawson 
clutches ideal for dual drive or standby applications— 
automatic disconnect and predetermined engagement 
speed is provided for both prime movers. 


Rawson clutches are simple in design for economy 
and reliability; they never require adjustment; heat- 
checking and brake-fade are eliminated; indirect drive 
clutches utilize standard “QD” type sheaves and direct 
drive clutch-couplings use “QD” type bushings for 
ready adaptability to every standard shaft size. 

For higher efficiency, lower costs, reduced mainte- 
nance and full overload protection, specify Rawson 
automatic centrifugal clutches and clutch-couplings. 
These modern centrifugal clutches and their applica- 
tions are fully described in the Rawson catalog—ask 
your Rawson distributor or write for your copy. 


ad OTHER FORMSPRAG | 

CURRENT PRECISION POWER TRANSMISSION 

° 

© 200~ 400 FORMSPRAG 

> MOTOR B 

TORQUE 

° ° 

= = These modern sprag-type clutches pro- 

a wed Lose 5 vide greatest torque, precision and life 

2 A 

= Ss a on any over-running, indexing or back- 

AS 

«0 

« a 

= 

© 10 20 30 40 50 60 70 80 90 100 EVIiLOK 
PER CENT MOTOR SPEED R x °o 
Dual Torque-Locking 

Typical torque and current characteristics of a standard NEMA & Positioning Devices 
B motor. Because Rawson clutch does not fully engage until 
after peak torque speed “A” is reached, motor acceleration time These multi-purpose devices stop feed- 
is much faster, peak current period is greatly decreased and motor back torque; provide two-directional 
operates more efficiently “B”. Thus, smaller motors and across- drive, positioning over-running, back- 
the-line starting can be used. stopping and load-releasing. 
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Whatever your 


V-Belt needs, 
DURKEE- 


ATWOOD 
meets them 


What do you want in a V-Belt? You want 
consistent performance, long trouble-free life 
and full-rated power transmission. That 
means the belts must be made of the finest 
quality materials, with careful attention to 
engineering details, manufacturing processes 
and testing procedures. Durkee-Atwood 
V-Belts are made of the newest high tenacity 
synthetic fibres to assure length stability in 
storage. The exclusive Durkee-Atwood 
“Tso-Dynamic”’ Vertical Matching Machine 
eliminates the ‘‘sag error’”’ that develops when 
V-Belts are matched on horizontal equipment. 
This assures equal power transmission from 
all belts on multiple drives . . . Look to 
Durkee-Atwood for quality, service and savings 
...the most complete line of industrial V-Belts. 


Look for the [DA| On Your V- Belts 


Need High Capacity 
In Compact Space? 


DA 358 V-BELTS. This major design improve- 
ment in V-Belts brings you unprecedented compact- 
ness, high capacity and drive economy. 


Chain and Gear Benefits with 
No Metal-to-Metal Contact? 


DA POSITIVE DRIVE BELTS. Revolutionary 


tooth-grip principle; no stretch; no constant lubri- 
cation. Highly versatile. 


40% Extra Capacity 
in Regular V- Belts? 


RED SHIELD MULTIPLE V-BELTS. Increased 
capacity at no increased cost. Available in oil and 
heat resistant and static dissipating constructions. 


Top Performance in 
Variable Speed Drives? 


VARIABLE SPEED BELTS. For constant per- 


formance. Abrasion-resistant cover; crowned cross 
section maintains stability under extreme loads. 


DURKEE-ATWOOD V-BELTS 
OURKEE-ATWOOD COMPANY MINNEAPOLIS 13, MINNESOTA 
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DESIGN - THE MAGAZINE OF MACHINE DRIVES 
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volume 3 number 7 


FEATURES 
DO YOU TRUST YOUR LUBRICATION GUIDE? 19 


An investigation of lubricant guides and procedures that includes the 
following features: 


Trouble guide for ball and roller bearing lubrication 20 
Built-in lube job for a differential 22 
g Change lubricant composition to change friction 23 

Use this grease guide for ball and roller bearings 24 


PAUL ROLNICK 
publishing director HOW TO STOP A CHAIN DRIVEN CONVEYOR 26 
J. J. BUNTING 
associate editor 


JOHN HOSTAK 
associate editor 


A case unloading machine is synchronized with a conveyor by an elee- 
trical interlock system 


TRANSMISSION ELIMINATES SIDE THRUST 28 
weg oe An unusual gear and rack drive 


KENNETH MARSHALL 


BERT BENKENDORF Hydraulically-controlled pivoted sheaves in a bandsaw transmission 
art editor 
HENRY LEFER TWELVE WAYS TO MAKE HANDLES TRANSMIT POWER 30 


easte i 
saicosiad The type of handle is an important design factor 
SCHOLER BANGS 
western editor 
PROGRESS IN METALS 42 
DR. DAVID KINSLER 


distilled writing New developments in the metalworking field for power transmission 


ALARIC MAUSSER designers. 
art director 


CAROL SMITH IDEAS 
editorial assistant 
CENTRIFUGAL CLUTCH REDUCES WEAR 


MINIATURE SPEED CHANGER USES DOUBLE CLUTCH 


AIR CLUTCHES FOR SURE DUAL DRIVE 


BEARING SECTION 


WORRY-FREE BEARING FOR A GRINDING MILL 
By E. J. Klovers 


A controlled-lubricant trunnion cuts down bearing worries in a grind 
ing mill 


ONLY THE BEST FOR AIRCRAFT ACCESSORIES 
By C. R. Adams 


Gas bearings have a big future in aeronautics 


FACTS DEPARTMENTS 
AT YOUR FINGERTIPS: 


LETTERS 8 *LITERATURE 51 
Before going further, tear out 
a Reader Service Card which NEWS 10 MEN 54 
you will find bound into this BEARING BUSINESS 35 ADVERTISERS INDEX 20.........ccccecceees 56 
issue. Fill it out as you read 
and mail it when you're done. *PRODUCT NEWS aa MEETINGS 72 
We'll act on your request 
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A WATSON drive shaft working at any angle from 1 to 8 degrees Rm. 704, 520 N. Michigan, WH 3-1655 


i ici i j CHARLES F. GEYER, vi ident 
transmits power as efficiently as a flexible coupling, yet offers | a sia 
substantial savings in design engineering time and installation SAM TRACY 
cost. Angles up to 20 degrees = Los Angeles 57 
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672 S. Lafayette Park Pl., DU 7-5104 
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can be handled (depending on 
RPM). No painstaking axial : 
alignment is required; simple, 7 
low-cost concrete foundations 
poured on the site replace costly 
unit base plates. 
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WINNING PAIR for 


PROFIT PERFORMANCE DEPENDABILITY 


ROCKWELL-STANDARD 
BDB 


FULL POWER SHIFT 
TRANSMISSION 


PN 


AXLES 


Loaders and similar heavy-duty vehicles teamed with these compon2nt3 are “computer matched”’ 


for a winning performance. Optimum traction, acceleration and power utilization assure faster work 
cycles with larger per hour profits. 


Rockwell-Standard type BDB 

Hydra-Drives transmission com- 

bines in one package the desirable 

features of a hydraulic torque con- . 

verter and full power shift transmis- Rockwell-Standard Planetary Axles assure de- 
sion with compact “built-in” drop pendable, rugged, efficiently designed units 
box construction. Clean, rugged, capable of maximum performance on any heavy 
four-speed countershaft design re- duty operation. Exclusive features provide equal 
duces maintenance costs. Built to distribution of loading to all planetary gears— 
last, it contains up to 35% fewer a minimum of maintenance—constant lubrication 
parts, is easier to understand and of all parts—and a full range of capacities in rigid 
quicker to service. and steering axles. 


ROCKWELL-STANDARD 


CORPORATION STANDARO Jal 
Transmission and Axle Division, Detroit 32, Michigan 
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For 
Original Equipment 
Requirements 


MINSTER 
Combination 
Clutch 

and Brake 


Air-Operated *» Compact 
Fast-Acting * Perfectly Synchronized 


Cross section 
of ports 
in motion 


AIR IN=CLUTCH ENGAGED 
(brake off) 


AIR OUT—BRAKE APPLIED 
(clutch disengaged) 


The Minster patented Combination Air Fric- 

tion Clutch and Brake unit offers these advan- 

tages for original equipment use. 

* Controlled single or multiple cycling within 
a wide range of speeds 

¢ Clutch and brake in single, synchronized unit 

* Adaptable to mounting on crank, cam or 
drive shaft for flywheel or geared applica- 
tions 

¢ Can be used with flywheel, gear or drive- 
spider and mounted outboard or between 
bearings 

¢ Constant or variable clutch torque 

* Compact, space-saving, easily installed 

Electrical Controls to your require- 
men 


Write for OEM Clutch Bulletin 16 


THE MINSTER MACHINE COMPANY + MINSTER, OHIO 
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LETTERS 


Address letters to: 

The Editor 

Power Transmission Design 

812 Huron Road, Cleveland 15, Ohio 


Patent problems .. . 
Reading through your magazine it occurred to me 
that you might be able to advise me. 
| have applied for a patent on a variable speed 
transmission. It uses a slightly modified roller chain 
and standard sprockets and is infinitely variable from 
0 to the full input speed. Full torque is available at 
any selected speed range. 
Lee V. Way 
15 Cecil Street 
Sumter, S.C. 
See our reply to the following letter. 


Wanted—interested company 

For some time I have read, enjoyed and used some 
of the ideas from your fine magazine. 

Since you are acquainted with new developments 
in the power transmission fteld. you probably know 
a company that specializes in the development, of in- 
ventions in the power transmission line. 

| have made a patent application on an automatic. 
infinitely variable transmission with a preset input 
torque. It is entirely mechanical and suitable for high 
horsepower. 

A local consulting firm which checked my plans 
before | made the patent application said that the 
idea has merit. Now I want the opinions of experts 
to advise me as to the commercial worth of the de- 
vise. Any advice, please? 

William E. Morris 


Box 502 
Nickerson, Kansas 


We consulted a patent attorney of our acquaintance 
and he reported as follows: 

Companies are extremely cautious, in general, about 
getting involved with outsiders’ patents. However, if 
patent is already applied for, as in this case. they 
suggest the following method of procedure. 

Ask your patent counsel to compose a letter giving 
some details of the invention. He should state who it 
is he represents, and state that you want to enter into 
negotiations in a certain direction. 


AGMA Manual 
Where can I obtain a copy of the new AGMA Gear 
Classification Manual which was covered in’ your 
June article. p. 33. 
E. M. Greggor 
Alemone Brass Co. 
Cleveland 
AGMA executive director, John Sears, says: 
“The new manual, AGMA 390.01, has been mailed to 
all official representatives and Standard holders of 
AGMA, Additional copies are available to member 
companies at 30.75, and to non-members at $1.50.” 
The address is: 
J. C. Sears. Exec. Director 
AGMA 
| Thomas Circle. N. W. 
Washington 25. D.C. 


POWER TRANSMISSION DESIGN 


| 
" 
| 
at 
‘= 
—_ 
| 
| 
{ 
‘ 
4 
| 
| 
| 
| 
| 
: 
| 
i 
| 
> 
: 


When you think about gearing... 


CINCINNATI 


CUSTOM GEARS and GEAR BOXES 
permit complete freedom in design. You 
specify and get gearing made precisely 
to your exact requirements. 

Ask for this brochure—CINCINNATI cus- 
tom gears are made in all types to 72” 


diameter cut teeth, 39” shaved teeth, 25” 
ground teeth. 


better still. ..Send us your prints for quotation 


THE CINCINNATI GEAR CO. 
Cincinnati 27, Ohio 
Custom Gear Makers Since 1907 GEARS, good gears only 
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NEWS 


from the power transmission field 


Report on AGMA annual meeting 


THE AMERICAN GEAR MANU- 
FACTURERS ASSOCIATION 
held its 45th annual meeting at 
Hot Springs, Va.. June 4-7. AGMA 
now has 125 member-companies. 
New members are: DeLaval-Hol- 
royd Inc., Electra Motors, Illinois 
Tool Works, National Pneumatic 
Co. Inc., Janette Div., Reliance 
Electric and Engineering Co., Sew- 
all Gear Mfg. Co., Sterling Elec- 
tric, and U. S. Electrical Motors. 


Gear Manual—The AC VA 
Gear Classification Manual for 
Spur, Helical and Herringbone 
Gears is now available (see Pow- 
ER TRANSMISSION DESIGN p. 33, 
June issue). The manual sets up 
a practical gear classification sys- 
tem for these gears. Also, it lists 
the more common types of mate- 
rials and heat treatments. 


e Edward P. Connel Award 
—AGMA presented this award to 
C. R. Burrell, president, Tool Steel 


Burrell 


Products Sales Corp., Cincinnati. 
AGMA gives this award not more 
than once annually to an individu- 
al who has made outstanding per- 


sonal contributions to further the 
art of gearing. The citation reads: 
“In recognition of his many and 
valuable contributions as an in- 
dustry representative in govern- 
ment and for his guidance in pro- 
ducing the AGMA Gear Classifi- 
cation Manual.” 


e@ New Officers—Charles F. 
Bannan is the new president of 
AGMA. He is vice president of 
Western Gear Corp., Lynwood, 
Calif. Mr. Bannan has been ac- 
tive in AGMA, serving as treasur- 
er. vice president of the products 


Jackson 


division, and a member of the 
board of directors. 

New vice president of the prod- 
ucts division is J. Harper Jack- 
son Sr., sales manager of the Jack- 
son Gear Co., Pittsburgh. He has 
served as an officer in AGMA, and 
a member of the board of direc- 
tors. 

The board of directors has four 
new members. Elected for 3-year 
terms were E. J. Borisch, Milwua- 
kee Gear Co., Duncan Dorris, 
Dorris Co. Inc., and R. M. Honeg- 
ger, Farrel-Birmingham Co. Inc. 
R. E. Smallwood, Dominion Engi- 
neering Works Ltd. was elected 
for one year. 


e@ Technical Activities—The 
Automotive Gearing Committee 
discussed techniques for measur- 
ing transmission gear noise. A 
current technique is a functional 
test on a dynamometer test stand. 
During this test, the trained op- 
erator listens for unusual gear 
sounds, In addition, the operators 
select transmissions from produc- 
tion and install them in test vehi- 
cles. The operators rate the trans- 
mission for gear sound when the 
vehicle is driven at various com- 
binations of speed and load. 


The Bevel Gearing Commit- 
tee discussion included selection 
and rating of gears, and design 
considerations for bevel gear 
blanks. Wells Coleman, Gleason 
Works, submitted a paper on selec- 
tion and rating of bevel gears for 
committee review. The paper cov- 
ers problems of design of bevel- 
gear drives. These include the type. 
size, mounting, and lubrication. 
The paper discusses four basic 
types of bevel gears: straight. 
spiral, zero spiral, and hypoid. 


The Measuring Methods and 
Practices Committee presented a 
symposium on the proposed gear 
inspection manual which is based 
on the Gear Classification Manu- 
al. The proposed AGMA inspec- 
tion manual for spur, helical and 
herringbone gears sets up a defini- 
tive and practical method of in- 
spection for each AGMA quality 
class of gear as listed in the Gear 
Classification Manual. The pro- 
posed AGMA standard on a com- 
posite method of gear inspection 
is intended to specify a method 
of inspecting gears by the gear- 
rolling method. 

John Erler presented a special 
report on the International Con- 
ference on Gearing held last Oc- 
tober in Essen, Germany. He dis- 
cussed a new, fast process of 
nitriding. This process produces 
better properties for gearing than 
the older gas process. The new 
process takes minutes instead of 
the hours needed for gas nitriding. 
Two engineers in the audience 
claimed that the new process has 
the same disadvantages as gas 
nitriding. They are still looking 
for other processes. 


The Automated and High 
Production Gear Line Inspec- 
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Most versatile 
transmission 
ever developed! 


SPRING REACTION ARM 


Incorporates a series of leaf 
springs which provide pro- 
gressive overload capacity, 
reduce shock loading, and 
prevent internal damage to 
the unit. 


TORQUE RELEASE ASSEMBLY TYPE “A” 


A mechanical attachment— 
integral with reaction arm— 
which provides complete dis- 
engagement when a pre- 
selected torque is exceeded. 


FRICTION REACTION ARM 


A spring-loaded friction clutch 
combined with the reaction 
arm assembly. Designed to 
slip at a preselected torsional 
overload. Restores normal 
operation automatically when 
overload ceases. 


TORQUE 
RELEASE 
ASSEMBLY 
TYPE 


A mechanical at- 
tachment—sep- 
arately mount 
ed—which pro- 
vides complete 
disengagement 
when a prese- 
lected torque is 
exceeded. 


MANUAL FRICTION CLUTCH 


Permits manual engagement 
and disengagement of the 
unit. Provision is made for 
adjusting the clutching pres- 
sure as well as compensating 
for wear. 


TORQUE LIMITING CLUTCH 


Mechanical modification of 
the electromagnetic clutch 
assembly to provide auto- 
matic disengagement when a 
preselected load is exceeded. 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY - 
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Offices in Los Angeles and Dallas 
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PATENTED 


ELECTROMAGNETIC CLUTCH 


This modification of the 
manual friction clutch pro- 
vides remote control of the 
unit by means of solenoid 
actuation. 


DIRECT MESH ATTACHMENT 


Permits 2-speed operation 
through a manually operated 
= mounted on reaction 
ub. 


For complete infor- 
mation, write for 
Catalog IR-6] or contact 
our nearest office 
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4 With these standard accessory features 
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¢ N REVERSING tion Committee is looking for a 
reliable drafting standard for 
splines and gears. They are work- 

T RAN | N ing on sample plans to inspect 


gears. They intend to investigate 


a statistical quality-control meth- 
5 models 8 and 28 h.p. oa. 
, The Machine Tool Gearing 
with power packed 


Committee talked about a prac- 

one tice for machine-tool gearing. This 
versatility practice will refer to AGMA stand- 
ards. It’s designed to help the prae- 
ticing engineer. It will contain all 
references to AGMA material. 


Marketing — Accounting 
Council chairman FE. V. Carlson 
reported that 47 companies had 
a total 1960 sales of $263.080.137. 
These sales covered coarse fears. | 
fine fears. reducers. aero space 
gears. and nongears. He empha- 
sized that the impact of costs on 
profits must be understood if a 
business is to be successful. The 
Council planning a_ two-day 
program to be attended by fi- 
nancial executives of member 
companies, 

Marketing Council chairman 
M. J. Horan discussed the impor- 
tance of planning. He reported 
that 69 companies participated in 
the monthly gear index. The index 
5231 is used by AGMA to indicate 

2 speeds forward fs trends in the gear market. Horan 


said that net income is declining 


MODERN 
ELECTRONIC 


ng SSIC | even though net sales have in- | GIVES PRECISE 
2 perto e prove | creased. He emphasized that or- | 
pace ganizations should set attainable MOTOR SPEED 
everse objectives in their programs. CONTROL 


1/100 — 10H. P. 


eleile @ Next Meeting— AGMA Modern industrial electronic en- 
dc A | will hold its semiannual meeting gineering has been coordinated 
| on October 30. 31. November 1. with electric design 
i t eans for 
| 1961. at the Edgewater Beach 
obtaining the full possible ad- 
| Hotel, Chicago. vantage of speed control in DC 
| motors while operated from the 
ne regular alternating current power 
Model No. 5231 5201 | 5108 line. Grid controlled ‘‘Thyratron”’ 
Reduction Forward V97:1 | 3.16:1) 3.75:1 tubes are utilized for power con- 
ao MEETINGS trolled stepless variation to sup- 
Max. Input Torque in. Ibs.) 1000 10001320 circuits provide constant torque 
4 2400 | 2400 sional s. Ann 

Max. Input Speed RPM =| 2400 J Meeting, Olympic Hotel, Seat- capability over wide speed ranges 
ashing of as high as 60 to 1 in some 

Dimensions Wide 4” 13%”] 10” tle, Washington. fe 
High 14%" _ 14%" 110%" models and a minimum of 20 

18-20 Western Plant Maintenance so 1 te others. 
Show. Pan Pacific Auditori- 
| 
| 


, um, Los Angeles, Calif. 
SSNOW-NABSTEDT 2s. erwogpecd 
. Industrial Division Aug. 10 International Trade Fair DIV. of ELECTRO DEVICES, Inc. 


and Aviation Exhibition. 


Godw -, Paterson, N. J 
For Over Half a“ Century Center, Chicago, Ill. | mery 
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A thoroughly reliable source of supply for 


bearings and other vital power transmission 
equipment is your best defense against pro- 
duction breakdowns. A thoroughly reliable 
member of the ASSOCIATION OF BEARING 


SPECIALISTS will help you to avoid trouble... 


and he is invaluable to you when unforeseen 


emergencies occur! Through an association 


member every conceivable replacement bear- 


; 10 member 
; ing is available to you immediately. His 
Indust io/ molnrenonce qualified sales engineers can provide the tech- 


nical advice needed to keep production rolling. 


Abilene, Texas 


Chicago, Hlinois 


assoc ‘ated for 


Insure yourself 


mission breakdowns 


against costly 


member of ABS today! 


better service to industry 


New York, New York 


power 


trans- 


- contact your nearby 


YOUR BEARING SPECIALIST... 


San Francisco, California 


Carpenter Bearing Genera! Searing 
Albuquerque, New Mexico Clifton, New Jersey Newark, New Jersey Santa Clara, California 
Montezuma Bearing arings 


Alexandria, Virginia 
Specialt Inc. 
Sup 
Amarillo, Texas 


Anchorage. Alaska 
Ss Co. 


Capitol Bearing Ser 
Beaumont, 
Billings. Montana 

ly 


Boise, Idaho 

Ww rn Bearing 
Massachusetts 
Be pecialty 
Bridgeport, Connecticut 
Buffalo, New York 


Cedar Rapids, tows 
earings Co 
Chartotte, North Carolina 


Volunteer Bearings 


Corpus Christi, Texas 
aring 

Dallas, Texas, 
Supply 


Davenport, towa 
Denver, Colorado: 
Des Moines, town . 
Duluth, Minnesota 
Detroit, [Michigan 
EI Dorado, Arkansas 


Eureka, California, 
Fairbanks, Alaska 

f ng. & Su y Co. 
Faroe, North Dakota 


Flagstatt, ‘Arizona 


Glendale, Arizona 


Grand Junction, “Colorado 
Bearing & Power C 


Grand Rapids, Michigan 
Michigan Bearing 


Green 
Hibbing, Minnesota 
Highland Park, New Jersey 
Houston, Texas 
Indianapolis, Indiana 
Jersey City, New J 
Kansas City, Missouri 


Kearney, Nebraska 


ng & Trans. Co. 


— Charles, Louisiana 

bearings 
Florida 
Miller Bearings 


Rock, Arkansas 
Long Island city, New York 
Los Angeles, California 
Louisville, Kentucky 
Lubbock, ‘Texas 


pecialists 


Midland, 
Ca 


ans, Louisiana 
al Bearing 


New eans Belting & Bearing 
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Oakland, California 
Odessa, Texas 

Oklahoma City, ‘Oklahoma 
Omaha, Nebraska 
Orlando, Florida : 
Phoenix, Arizona 
Pittsburgh, Pennsylvania 
Pittsfield, Massachusetts 
Pocatello | Idaho 

Port ‘Asther, Texas 
Portland, Oregon 
Saginaw, Michigan 
st. Louis, Missouri. 
st. ‘Paul, Minnesota 
Salt Lake City, Utah 


San Sones 
Capito! Searir 


Seattle, Washington 
Sioux Falls, South Dakota 
Spartanburg, South Carolina 
Spokane, Washington 
Tampa, Florida 

Toledo, Ohio 

Trenton, New Jersey 

Troy, low ‘York 


Tucson, Arizona 


Falls 


Tyler, Texas 

y 
Westbury, New York 
Wichita, Kansas 


Pennsylvania 


Wilkes-Barre 
4 g & Supply 


Keystone Bea 


a 

é 

\ 

4 
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J. Supply 

ho 

Milwaukee, Wisconsin 

Monroe, Louisiana 
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NEWS 


THE COAL SHOW— 
some power transmission applications 


To the design engineer, the inter- 
est in drive systems was obvious 
at the 1961 coal show in Cleve- 
land. 

Component applications ran the 
gamut of the “always unusual” 
design of mining machinery. For 
those interested in proved, yet 
unusual, drives, the American 
Mining Congress provided plenty 
of material for engineering study. 

A welcome upswing has been 
predicted for the coal industry. By 
the time of the next show in 1964, 
many new and unique uses of all 
types of drives can be expected. 


THE COAL MEN ARE INTRIGUED 
with the new sources of power. Allis 
Chalmers, while including much coal 
mining machinery in their display, are 
pushing ahead with plans that have little 
use for the "black gold’. Their fuel-cell 
powered train set, for instance, ran 
throughout the show. The cell on dis- 
play produces 40 watts at 72 F, uses 
liquid fuel to generate electricity direct- 
ly from chemical energy. 


HERE'S THE DRIVE SYSTEM END of a 
continuous-mining machine. By hydrauli- 
cally raising and lowering its dual auger 
drilling units, it follows and clears a vein. 
Three hydraulic motor driven screws 
‘(one seen at lower right) gather the 
coal gouged out by the augers and feed 
it to a belt type conveyor. This high 
speed mining unit uses 800 psi to power 
the digging augers; a separate, lower 
pressure system turns the gathering 
screws, Machine is manufactured by the 
Wilcox Mfg. Co. 


“THE LOWEST-BUILT COAL CUTTER 
YET," Herbert Dillon, assistant to the 
president of Lee-Norse Co., Charleroi, 
Pa., told our editor. Minimum height of 
32 in. is made possible by an ingenious 
design aspect. Two universal ball-joints 
(inset) were used on earlier models to 
allow sidewise motion of the cutting 
head. Now, they are the pivot on which 
the whole head moves up and down, and 
side to side. Maximum cutting height of 
the machine is 5 ft. 6 in., determined by 
the stroke of a hydraulic piston (inset, 
foreground). The cutter is powered by a 
350 hp ac or de motor; it weighs 27 tons, 
and is capable of producing up to 5 tons 
of coal per min. 
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worm gear speed reducer is one of the 
A toughest little customers in captivity. 

It reduces speeds day-in, day-out, with 
little complaint. While it works long and hard, 
it has limitations—set by ratio, center distance, 
RPM, mechanical and thermal HP ratings, etc. 
And, depending upon how precisely it was 
selected and fitted to the job requirements, 
it will do what it has to do. 


But sometimes it’s forced to play outside of 
its league. It must cope with job requirements 
that vary from here to there—normal 8 to 10 
hour service without recurrent shock, the same 
length of service where there is some shock 
loading, continuous low-speed service and al- 
most countless others. But the thing that really 
puts the pressure on reducers, the thing that’s 
lurking in every set of job requirements—is 
h-e-a-t. 


When you exceed the thermal capacity ofa 
reducer for more than an hour or so, excessive 
temperature thins the lubricant resulting in 
wear; material, bearing and oil seal failures; 
etc. Of course, the proper lubricant will help 
but it can’t cure the continuing problem of 
excessive heat. 


So how can we lick this toughy? One way is 
to build the reducer housing oversize, big 
enough to radiate the heat away and keep 
temperatures down. But this type sticks out in 
aisles, louses up compact designs and barks 
shins. Then, we might try a smaller housing 
complete with fins on it to dissipate the heat. 
If this still doesn’t work, another trick is to 
use a reducer with capacities and ratings a step 
above the ones we need. This is sending a man 
to do a boy’s job. It’s impractical, inefficient 


and costly. There has to be an easier, better, 
saner and cheaper way to do it. And there is! 


In certain cases, where the size and type of 
reducer permits and where we can gain enough 
in thermal HP rating to keep heat generation 
in bounds, Cone-Drive Gears does it with 
fan-cooling. 


What’s that? Simple. Just add a fan to the 
worm shaft plus the necessary air shields, fan 
cover, etc., and presto!—heat is no longer a 
problem. The air shields direct the fan-pushed 
air over the fins on the lower portion of the 
reducer. The fins are shaped and spotted to 
guide the air stream where it is needed. Thermal 
HP ratings are boosted tremendously, as high as 
147% above those of standard reducers in some 
cases! Those over-worked, over-heated reducers 
will now do the job you bought them to do. 


Other advantages? They’re here in abun- 
dance. The size of the reducer stays the same. 
All parts on a Cone-Drive fan-cooled reducer 
are 100% interchangeable with parts for stand- 
ard reducers. Oil capacity is identical. Shields 
are quickly removed without disconnecting the 
reducer. (This is important where severe oper- 
ating conditions make periodic cleaning neces- 
sary). The reducer can also be operated without 
fan-cooling just by taking off the fan and shields. 


This simple addition to standard Cone-Drive 
HU speed reducers might be just your answer— 
might save you some money. Write for Cone- 
Drive’s Bulletin CD-218. It will tell you all 
about the full line of Cone-Drive double- 
enveloping worm gear reducers as well as the 
fan-cooled kind. Cone-Drive Gears, Div. 
Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
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and you will 


SPECIFY 


THOMAS FLEXIBLE 


COUPLINGS 


It is just plain common sense to 
“Look before you leap” when 
selecting a flexible coupling. 


An inferior coupling causes 
wear and damage to your 
machines — resulting in high 
maintenance costs and costly 
shut-downs. 


Troublesome maintenance 
problems are eliminated when 
you specify Thomas “All-Metal” 
Flexible Couplings to protect 
your equipment and extend 
the life of your machines. 


MAINTENANCE 
TLUBRICATION 
BACK 


Write for Our New 
Engineering Catalog 60 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, 
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NEWS 


Visitor’s report on the 
DESIGN ENGINEERING SHOW 


“Was it worth it.” we asked, as 
we tramped around huge, well-lit 
Cobo Hall, from May 22 to 25 
And the response was a cheer- 
ful chorussed “Yes”. Visitors to 
the show were unanimous in their 
opinion that there was more to 
see this vear than ever. Exhibitors 


THIS 70 HP MERCURY OUTBOARD 
ENGINE uses a high-temperature fluoro- 
carbon lip-seal to prevent crankshaft 
leakage. It was displayed at the Inter- 
national Packing Corp. booth. Boat fans 
will be interested in hearing that this 


engine—the 2 cycle, 6 cylinder, 196! 
model—set a water-speed record of 
over 140 mph last year. 


exulted over the apparent increase 
of “top brass” and high caliber 
engineering personnel at the show. 

We found much of interest, 
above and beyond the report in 
our May issue. Here are some 
typical views and news from the 
show: 


LIKE THE COAL MEN, (see p 1/4) de- 
signers were excited by the possibilities 
of the exotic power sources. The Batelle 
Memorial Institute booth, featuring a so- 
lar engine, was consistently crowded. The 
engine, working on a Sterling cycle, used 
air as the working fluid and generated 
1/10 hp. Heat received through the glass 
top (shown glowing) expands air to 
force the piston down, turning the fan. 
Temperature of the hot air is 1350 F, ef- 
ficiency of the engine is 39 per cent. 


ACTUAL PROTOTYPE OF A GANG 
LOG SAW is built with diminutive stand- 
ard parts. Fac Co., claim models built 
with their components perform all the 
functions of the final product, thus saving 
the time and cost of complicated board- 
work in design. Model illustrated is 
driven by an electric motor, and uses: 
@ Friction gear drive 

@ Gear rack 

@ Bevel ring gear and pinion 

@ Chain and Sprockets 

@ Ball bearing journal boxes 

@ Pillow blocks with bronze bushings 

The company provides kits for making 
almost any type of machine that relies 
on power transmission components and 
standard framework. 
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CHAIN TYPE 
& NUMBER 


Detachable 


for triple-tested Moline Chains* 


APPLICATION AND INSTALLATION 


ATTACHMENTS 


Here is a quick, easy reference chart for comparing the # 
seven most popular Moline Chains. Are you familiar with 
all the attachments available... the range of sizes... and 
all their applications? This chart will help you compare 
their size, capacity range and various uses. It’s a part of « 
the new, illustrated “Moline Conveyor Chain Manual and 
Design Engineers’ Handbook” which is available now to - 
help you specify the right chain for your requirements. ® 
Write today for your copy. : 


ULTIMATE 
PITCH RANGE 
IN INCHES 


| 


Write today for 
your free copy of 
the Moline 
Conveyor Chain 
Manual and 
Design Engineers’ 
Handbook. 


Specializing in the manufacture of chains _ 
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' H 
Chains—25, 32, | Widely used throughout industry, 19 
33, 34, 42, 45, conform to ‘manufacturers’ standard” E-l F-2-8-16 ' 
50, 51, S-51, 52, and available in a wide variety of sizes. | K-1-2-3-5-40-73-345 | 902to |} 700 to 
55, 57, 62, 67, Many attachments make this type : H-1-2 K-1-2-3-5-40 | 4.063 17,000 
75,77,78, 88, | versatile and adaptable to any light to { 2 13 3 
95, 103, 108, medium-duty conveyor service. $1 1-29 
114, 124 
4 H 
LAT-12-115 | 
Pintle Chains Serviceable, long-wearing, moderaiely- | E-1 F-2-5-16 ; ‘ 
priced chain for general elevating, H G-1-6-19 K-1-2 375 | 4,200 
400 class. conveying and power transmission F-2-5  F-22-6"! H 
Light weight service for drives at low and intermedicte | F.2-22-8” A.2-42 | 4.720 ' 22.000 
Pintle. speeds with moderate loads. In 400" K-1-2-720-A-2-730 
|720-M-1 M-1-2 
+ + 
H-Type Mill | Designed primarily for heavy drives A-l-12 F-4 
H-60, H-62, | and transfer conveyors insaw millsand | ‘rr H H 
H-74, H-75, pulp and paper mills but widely used aa 148 : — oy 
H-78, H-82, | throughout industry. Strong and rugged, ! K-1-2 M3 : 4.000 ' 30.000 
H-85, H-87, | provided with wearing shoes for stiffness \ R&L RR : : 
H-95, H-124 | and long service life. ; ' ' 
‘ 
Designed for the same applications as 
Combination | regular H-type conveyor chains and refuse} ; } 4 
Type Mill Chain chains but has larger diameter rivet, } 
6104, 6110, ! greater ultimate strength for more rugged |} : 8.00 i 56,000 
8116, 8480 | duty in general drag conveyor service ' ' 
applications. 
Combination ! 
Chains—C-55, | H 
C-77, C-102B, Very rugged and serviceable for use in | C-3-132 
C-1024%,C-110,! bucket, transfer and many other types RF-12 F-2 4631 9.000 
C-110-C, of conveyors. Widely used in cement, 6-6-19 
C-111,C-111-C, | chemical, lumber, quarrying, mining ' K-1-2-3 6.050 \ 50.000 
C-131, C-131-C, | industries. Available in pin and cotter LL-25 
C-132, C-132-C, | assembly or riveted construction. ' 
PW-132, C-188, 
MW-188 
1 H 
Extensively used in dairy and bottling ' ' 
industries, designed for both horizontal \ ' ; 
Dairy Conveyor ! and lateral turning. Detachable construc- ; | 2.500 12.000 
MC-33 tion, interchangeable with manufacturers’ only 
standard 4250, available only in extra ‘ } i 
strength Promal. 
Developed for hard, rugged service under ' 
extremely abrasive and other adverse ; \ 
; 4, 19,000 
conditions. Used extensively in conveying K-2 
or elevating sand, gravel, cementandin | F-2 6.00 40,000 
825, 830, 844 similar industries where service demands } ; , 
are rigid. H 
near 
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ORIGINAL 
“AND EXCLUSIVE 
“CONCENTRIC” SHAFT 


THE ss} 
“OFFSET” SHAFT KING 


First and Still the Finest 


In the popular SHAFT-KING SPEED RE- 
DUCTION DRIVES, American Pulley 
offers you the world’s most complete line of 
shaft-mounted reducers. Whatever your 
application, you’ll find a SHAFT-KING 
DRIVE to suit it perfectly: from F HP to 
60 HP...in 5:1, 13:1 and 20:1 ratios... 
and for any drive speed from 5 to 350 RPM. 


SHAFT-KING SPEED REDUCTION 


SHAFT-KING Speed Reduction Drives by 


DRIVES are performance-proved, too. 
Since 1941, when American pioneered the 
shaft-mounted reducer, over 150,000 
SHAFT-KING DRIVES have been in- 
stalled. 


Whatever your power transmission prob- 
lem, there is a standard American Pulley 
product—or one can be designed—to solve 
it. Call your American Pulley salesman. 


THE “AMERICAN PULLEY COMPANY 


4200 WISSAHICKON AVENUE - 


PHILADELPHIA 29, PA. 


A Division of VAN NORMAN INDUSTRIES INC. 
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Do you trust your 


LUBRICATION GUIDE? 


HE IMPORTANCE OF PROPER LUBRICATION cannot be 

overemphasized. Although lubricants perform 
many diverse functions, such as cooling, sealing, and 
so on, their most important function. so far as the 
power transmission specialist is concerned. is the re- 
duction of friction losses. 

Even with proper lubrication. friction losses mount 
up at every point of contact of moving surfaces. Pis- 
tons. sliders, bearings. gears-—are all wasting costly 
power. And the treatment of most lubrication prob- 
lems is largely empirical. depending on trial-and-error 
investigations. There is no formula that can prove the 
choice of lubricant for a given application . . . no 
calculation that will check grease A against grease B. 
Despite the strenuous efforts of the past few decades. 
there is still a wide gulf between the fundamental and 
applied states of knowledge of friction. 


First, a program 
Then what is the right way to procede? Where is 
the manual with the best guide to lubrication? 


July, 1961 


There are many other factors that should be con- 
sidered first: 


@ Is the in-plant lube program in good working 


order? 


What system is being used to ensure the grease 
selected for a given point is actually applied 
there? 
Are suitable (economical) means of applying 
the lubricant in use? 
Is lubrication applied at the time interval it 
should be? How do you know this? 
How much lubricant is being wasted through 
improper storage? 

@ Do your components last as long as they are 
supposed to? 

With these queries in mind. the question of a guide can 
he tackled. The following pages are filled with useful 
pas 

pointers to successful lubrication. 
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TROUBLE 


POSSIBLE CAUSE 


Trouble guide for ball and roller bearing lubrication 


REMEDY 


20 


Noisy Bearing, 
Vibration 


Wrong type of grease 
or oil 
Insufficient lubrication 


Defective Bearing 
Dirt 

Corrosion 

Too great internal 
clearance 
Unbalance 
Misalignment 

Too loose shaft or 
housing fit 
Improper mounting 


False brinelling 


Seal rub 


Check lubrication guide. 


Change to proper grease or oil. Adjust oil-cup to maintain oil level at center 
of lowest ball or roller. Fill grease housing 1/2 to 2/3 full. Clean vent holes, 
filters and oil holes. 
Check for brinelling, fatigue, wear, groove wobble, poor cage. Replace 
bearing. 
Clean bearing housing, replace worn seals, improve seal arrangement. Elimi- 
nate source of dirt. 
Improve sealing to keep out corrosive elements, use corrosion-resisting 
lubricant. 

Change to bearing with smaller clearance. 


Balance rotor. 
Align by shimming pillow blocks, housings or machines to get bearing- 
and shafts in line. 

Build up shaft o: Lore with chrome plate or metallize and regrind. 


Correct dirty or off-square shaft and housing shoulders and seats. Avoid 
brinelling caused by pounding on bearing. 
Use vibration mounts for machine to isolate from platform during idle 
periods. 
Check for metal bearing seal or shield rubbing on shaft, shoulder, or 
housing. 


Overheated 
Bearing 


Inadequate lubrication 


Excessive lubricant 
churning 
Inadequate internal 
clearance 


High seal friction 


Exces-ive preloading 


Spinning outer ring 


Misalignment 


Change to proper grease or oil. Adjust oil-cup to maintain oil level at center 
of lowest ball or roller. Fill grease housing 1/2 to 2/3 full. Clean oil holes, 
filters, and vents. Use fresh lubricant. 
Use thinner oil. Lower oil level to center of bottom ball or roller. Keep 
grease housing half full; use oil mist. 
Use a looser bearing. Allow for differential thermal expansion, reduce inter- 
ference of shaft and housing fits, correct any housing out of roundness or 
warping. 
Stretch felt or reduce spring tension with leather or composition seals. 
Lubricate seals, switch from rubbing seal to low-clearance shield. 
Use gaskets or shims to relieve axial preload with opposed pair or with 
two held bearings on a shaft subjected to thermal expansion. Change de 
sign to use only one held bearing. 
Use closer housing fit, use steel insert in soft aluminum housing, use garter 
spring or rubber holding ring. 
Align by shimming pillow blocks, housings. or machines to get shafts and 
bearings in line. Align bearing seats and shaft and housing shoulders. 


Loose Bearing 


Shaft diameter too 
small 
Housing bore too large 


Turn down shaft, chrome-plate or metallize and regrind to proper fit. Re- 
tighten adapter to grip shaft firmly. 
Build up shaft with chrome plate or metallize and regrind, bore out housing 
and press in sleeve to give proper bearing fit (a slip fit on od allows for 
axial thermal expansion of a shaft between two bearings). 


Loss of 
Lubricant 


Oil leakage through 
seal 


Leakage at housing split 
Grease leakage 


Dry, caked residue 


Adjust oil level to center of lowest ball or roller, replace seal with double- 
seal arrangement and drain between. Eliminate any unfavorable air flow 
by baffles and balancing channels. 


Use gasket cement. 
Pack housing only 1/2 to 2/3 full, use channeling-type grease. Eliminate 
any pressure causing air flow through bearing. Keep solvents or water 
from entering and softening grease. Use improved seals. 
Check lubrication guide. Cool oil in external cooler, cool bearing housing, 
increase oil flow to promote cooling. 


Hard Turning 
of Shaft 


Excessive bearing 
preload 


Heavy seal rub 
Dirt 

Corrosion 

Lack of lubrication 
Incorrect lubricant 


Searing pinching or 
cocking 


Use less interference fit-on shaft or in housing, select bearing with greater 
internal clearance where heat conduction expands shaft. Relieve axial pre- 
loading by housing shims with either two opposed bearings or two “held” 
bearings on one shaft. 


Stretch felt seals to reduce their friction. Reduce spring tension on leather 
or composition seals. Scrape out ID or rubber seals, use a shield with shaft 
clearance. 


Clean housing and use fresh lubricant. Replace seals. 


Improve sealing to keep out corrosive elements. Use corrosion-resisting 
lubricants. 


Raise oil level to center of lowest ball or roller, pack grease housing half 
full. Check seals. 


Check lubrication guide. 


Scrape housing bore to relieve pinching. Replace or remachine warped 
housings, check bearing seats as source of cocking. 
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Courtesy, Timken Roller Bearing Co 


LUBRICATION LABS not only perform routine specification tests, but also contribute much 
data to the further evaluation of lubricants for specific jobs. Many of them, of course, are 
also involved in testing oils and greases for use as coolants, cutting oils, and quenching materials. 


The lube lab 


Mes" LARGE COMPANIES involved with lubrication 

maintain a lubrication laboratory. The lab de- 
termines proper lubricants for the company’s own 
plant. as well as for their customers. Many of them 
publish lists of approved lubricants for a great variety 
of applications, and amend and revise these lists. 
when necessary. 

They perform stability tests for greases, high 
temperature tests. and so on. They run sample analyses 
of lubricant composition, and rating tests. Other tests 
that are commonly run include oxidation character- 
istics, viscosity and color checks under service con- 
ditions. as well as the degree of refinement from the 
crude oil. 

Over 300 extreme pressure oil and grease testing 
machines designed by the Timken Co. for use in their 
own lab are now in use in many industries. 


e Chain Lube Problem—Typical of the kind of 
problems being researched in the country’s lube labs 
is this case history, from the shop of a large wood 
flooring manufacturer. This problem could have been 
avoided by having a competent engineer specify the 
lubrication at the time of installation. Lubrication 
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charis for chains, gearing. engines, motors. or any 
other power transmission component are available 
either from the appropriate manufacturers’ associa- 
tion or the lubricant companies. 

High speed operation threw. conventional lubricants 
from. drive chains and sprockets of a 96 in. veneer 
lathe. Drive chains had to be replaced every three 
months maintenance and labor costs were high, 
and costly downtime increased month by month. 

The trouble stemmed from using an all-purpose 
lubricant. It didn’t adhere to the chain at high speeds. 
Hence the chain was unprotected and wore rapidly. 
Workmen were kept busy continually applying lubri- 
cant. 

After trying out numerous conventional lubricants. 
the company decided to use a lubricant that was 
specially made for problem applications. They chose 
a tacky. water repellent. heavy duty type designed for 
use on guarded gears and on open driving chains un- 
der wet or dry conditions. Now, the manufacturer re- 
ports. throw-off has ended. Annual savings are esti- 
mated at $1200. 


Technical data from Keystone Lubricating Co. 
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Use this GREASE GUIDE 


for ball and 


GROUP | GROUP Il GROUP iil GROUP IV GROUP V 


EXTREME HIGH 
GENERAL PURPOSE HIGH MEDIUM LOW TEMPERATURE 

TEST METHOD TEMPERAT TEMPERATURE TEMPERATURE— 
—40 F to 250 F itcme 32 F to 200 F 67 F to 225 F FOR SHORT PERIODS 


AS HIGH AS 450 F 


Penetration, * 
normal worked 


ASTM D 217-52 T 25-35 mm. 20-30 mm. 22-30 mm. 26-32 mm. 25-31 mm. 
| 


ASTM D 942-50 


Oxidation Maximum pressure 10 psi in 500 hr 10 psi in 500 hr 10 psi in 500 hr 5 psi in 500 hr 
drop 


5 psi in 100 hr 
at 250 F 


ASTM D 1264-53T 


Water resistance 
Maximum loss 


Federal Test Method 1 revolution in | revolution in | revolution in 


: — Standard No. 791 @ maximum of 10 sec @ maximum of 5 sec a@ maximum of 10 sec 
9 Method 334-T at —40 F at — 67F at —40 F 


Dropping point 
(minirtum ASTM D 566-42 300 F 350 F 
temperature) 


300 F 450 F 


Federal Test Method 

Ey $3 Standard No. 791 1.5% in 22 he 40°, in 22 hr 
— Method 351.1 at 250 F at 400 F 

(Maximum) 


ASTM D 217-52T Penetration shall not Same as Group | 
ist d Penetrati f+ increase more than except maximum 
sebility “ 100,000 wotling. 10 ram. Maximum allowable Same as Group II Same as Group | Same as Group | 
allowable penetration penetration 


is 37.5 mm. is 35 mm. 


A. For all Groups ) 
Dirt content, Federal Test Method V 
maximum number Standard No. 791 5000 at 5-20 microns 
of particles per cc. Method 3005.1 2000 at 20-50 " 
50 at 50-75" 


None over 75 


% Notional Lubricating Grease Institute: No. O—355 to 385 strokes; No. 1—310 to 340; 
* No. 2—265 to 295; No. 3—220 to 250; No. 4—175 to 205; No. 5—130 to 160; 
No. 6—85 to 115. 
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roller bearings 


A NEW GREASE GUIDE for ball and roller bearings 
is based on years of practical experience and 
analysis. Nevertheless, the Anti-Friction Bearing Man- 
ufacturers Assoc. cautions that it is a guide, not a 
law. It’s an aid to selection, not a rigid set of rules. 

Some greases that conform to test requirements in 
the guide may not be suitable for all Other 
greases that don’t conform may still be satisfactory 
for some applications. The guide does not cover bear- 
ings carrying extremely heavy loads, or running at 
high speeds or in excessive humidity. 

Experience still counts in picking the right grease. 
It's a good idea to consult the bearing manufacturer 
and grease supplier for grease recommendations. This 
is especially true if the bearing operating temperature 
will be lower than —20F or higher than 250F. 

AFBMA recognizes that the most important con- 
sideration is to suit the grease to the operating tem- 
perature of the bearing. That is why the guide covers 
the five most frequently encountered grease groups 
and their satisfactory operating ranges. 

The guide is based on lubricant tests of the Ameri- 
can Society for Testing Materials and Federal Test 
Method Standard No. 791. 

Penetration: Measures depth of penetration of 
grease by a standard cone under fixed conditions of 
mass, time, and temperature. The guide lists require- 
ments for worked greases because most greases tend 
to soften with working. 


uses. 


Oxidation: Tested with the oxygen bomb. Deter- 
mines the pressure drop in psi for a specified time. 

Water resistance: Measures percent of grease 
washed out by water. 

Low-temperature torque: Indicates starting 
torque required by a greased bearing at low tempera- 
ture. Determines time for one revolution of the bear- 
ing spindle at the low temperature. 


Dropping point: Measures the temperature at 
which the grease passes from a semisolid to a liquid. 
Evaporation: Determines percent of grease that 
evaporates at a fixed temperature in a specified time. 


Consistency and stability: Measures penetration 
after long working—100,000 strokes. 


Dirt content: Determines size and concentration 
of foreign particles in the grease. 


In addition to tests listed in the guide, several others 
are recommended. The abrasive matter test employs 
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GREASE WORKING MACHINE works grease to desired num- 


ber of strokes for test. 


Photos 


courtesy of Precision Scie 


Co 


PENETROMETER measures depth of penetration of grease. 


the method in ASTM D 1404-50T. Tests for free acid 
and free alkali, fillers, and moisture employ the method 


in ASTM D 128-57. 


Using the Guide 


What kind of grease should be used to lubricate 
a bearing operating at 40F to 250F? 

For this temperature range, three greases perform 
satisfactorily—Groups I, I], and V. Because the upper 
limit of Group V greases is so high—450F—these 
greases are more expensive. Group V should not be 
used. Because the upper limit of Group I greases is 
borderline —250F—they can be eliminated also. Thus, 
a Group II grease—0 to 300F—should be selected. 
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sHOW that lubricant com- 

position can have a pronounced 
effect on friction. Table 1 sum- 
marizes the effective base oils. 
Table 2 summarizes the effective 
additives. 

Curves for different lubricants 
show how coefficient of friction is 
related to contact velocity. They 
show which lubricant is preferred 
for friction drives plate 
clutches. 

A change in base oil raises or 
lowers the entire coefficient-of-fric- 
tion contact-velocity curve. 
However. a few base oils increase 


static friction. 
Additives change friction in one 
of three ways: 

@ Lower the high-velocity 
portion of the friction-ve- 
locity curve. 

@ Raise or lower the low- 
velocity portion of the 


curve. 
@ Affect both the low-velocity 
and the high-velocity por- 
tions of the curve. 
No additives raise kinetic friction. 


Three variables change the slid- 
ing friction of lubricated fric- 
tion drives and lubricated plate 


clutches: 
@ Materials used for mating 
surfaces. 
@ Type and velocity of mo- 


tion. 

@ Composition of lubricant. 
Materials and motion are fixed. 
But you can often change the lubri- 
cant. Generally. aim to keep the 
kinetic coefficient of friction as 


high as possible between mating 
parts. 

A bench test machine measured 
the friction of lubricated steel on 
steel. The machine simulates con- 
ditions occurring at rubbing sur- 
faces in many mechanical devices. 


Based on a paper by Fred G. Rounds, 
General Motors Research Laboratories: 
presented in the General Motors Engi- 
neering Journal 


Test elements are two thrust ball 
bearings. When the bearings ro- 
tate under load, the individual 
balls tend to spin on an axis 
through the center of the ball. This 
spinning makes the balls slide on 
the race. so that both rolling and 


Coefficient of friction 
\ 
iT] 


Change lubricant composition 
to change 


sliding friction can be measured. 
Coefficients of friction de- 
termined by test were not the same 
as values previously reported for 
pure sliding. However, friction 
values were comparable to those 
in various mechanical products. ® 


Contact velocity (ft per min) 


MOST OILS give curves 
like A or B. A few oils 
have curves like C or D. 
An oil having a curve 
like B is best for a friction 
drive. For lubricated plate 
clutches, oils having curves 
similar to C or D assure 
silent and smooth engage- 
ment. Oil D allows some 
clutch plates to slip too 
much. This damages clutch 
plates. Thus, oil C is gen- orm 
erally preferred for lubri- 
cated plate clutches. 


BENCH TEST MACHINE 
measures friction of lubri- 
cated steel on steel. Drive 
shaft transmits torque to 
the torque arm through the 
test bearings. The torque is 
proportional to the coef- 
ficient of friction. Com- 
pressing the calibrated 
Belleville springs applies 
the load. Heating or cool- 
ing the jacket oil keeps 
the test lubricant tempera- 
ture constant. To test a 
lubricant, measure torque 
changes against load, 
speed, and oil temperature. 


coil 


Jacket 
oil 


Drive shaft 
Torque 


Cooling 


Test 
lubricant 


Belleville 
springs 


Thrust 
bearings 


Heater 
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friction 


TABLE 1 


BASE OILS THAT CHANGE 
FRICTION OF STEEL ON STEEL 
(Most effective first)* 


HIGHER KINETIC 
COEFFICIENT OF FRICTION 


Trifluorochloroethylene Polymer 
Fluoroalkyl Camphorate Ester 
Napthenic Mineral Oils 


LOWER KINETIC 
COEFFICIENT OF FRICTION 
Ethylene Glycol 
Glycerol 
Diethylene Glycol 
Triethylene Glycol 
Chlorinated Biphenyl 
Oleic Acid 
Saturated Fatty Acid (C2, est.) 
2, 3 Butanediol 
Paraffinic Mineral Oil 


HIGHER STATIC 
COEFFICIENT OF FRICTION 
Chlorinated Biphenyl 
Glycerol 
Ethylene Glycol 
Diethylene Glycol 
Pelargonic Acid 
Trifluorochloroethylene Polymer 
Methyl Phenyl Silicone 


TABLE 2 


ADDITIVES THAT CHANGE 
FRICTION 
(Most effective first)* 


INCREASE 
COEFFICIENT OF FRICTION 
(0 to 100 Ft Per Min) 

Zinc Diamyl Dithiocarbamate 
Cadmium Diamyl Dithiocarbamate 
Barium Sulfonate 
Barium Phenate 
Calcium Sulfonate 

(100 to 600 Ft Per Min) 

None 
DECREASE 
COEFFICIENT OF FRICTION 
(0 to 100 Ft Per Min) 

Dilauryl Phosphate 
Oleic Acid 
Stearic Acid 
Tallow Fat Diamine 
Saturated Fatty Acid (Cz, est.) 
Sulfurized Sperm Oil 
Chlorinated Wax 

(100 to 600 Ft Per Min) 
Bis Beta Chloroethyl Vinyl Phosphonate 
Sulfurized Terpene Oil 
Dibutyl Phosphite 
Dilauryl Phosphate 
Chlorinated Wax 
Hexadecyl Chloride 
Oleic Acid 


*Basis of comparison: highly refined, water- 


white naphthenic base oil. 
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Built-in lube job 
for a differential 


HEN COPPER INFILTRATED IRON OILITE was used instead of 1045 steel 
in a tractor’s differential, the new gears were put through a set of 
severe tests. 

More than just duplicating the strength characteristics of the steel, the 
new material saved 75 percent of the machining costs for the bevel gears, 
and 87 percent for the pinions. Oilite is permanently lubricated, oil 
adsorbent material. Engineers tested strength in two ways. The first test 
applied severe torque to the drive shaft of the differential. Repeated tests 
succeeded only in breaking the shaft. 

The second test was a field test. In it, the differential was installed in 
the garden tractor for which it was designed, and 200 lb extra load were 
added. The 6 hp tractor was driven in a 20 ft diameter circle over severe 
crevices and ruts. The gears showed no signs of wear. Tractor made by 
The Indus Corp., Indianapolis. ° 


* 


GARDEN TRACTOR DIFFERENTIAL is lubricated for life. It's as strong as a steel 
differential that requires regular lubrication. Photo courtesy Amplex Div., Chrysler Corp. 
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OR A POSITIVE STOPPING DEVICE, designers of a 

case unloading machine put a sprocket on the con- 
veyor shaft. The positive stop pin is the rod of an air 
cylinder. Getting the stop device to work calls for 
an electrical interlock system with the conveyor drive 
motor. 

Initially, movement of the conveyor depends on 
control cams tripping two limit switches. You will 
understand the movement by following one cycle of 
locking the conveyor. 


Conveyor drive: Suppose the positive-stop cyl- 
inder roller is in the locked position (see drawing). 
The roller locks the sprocket which locks the conveyor. 

As the machine operates, a switch on one cam 
is actuated. This closes the circuit controlling the air 
cylinder. Air pressure in the cylinder exhausts. This 
retracts the positive-stop roller. The conveyor is free 
to move. 

As the cam advances. the second switch closes. 
This energizes the conveyor starter. The conveyor 


: 
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EMPTY BEER BOTTLES are removed from cases and re- 
leased onto a moving table that carries them into the washer. 


motor starts. The cylinder valve remains energized 
because the first switch still rides the cam segment. 


Electrical interlocks: As the conveyor starter 
energizes, a pair of interlocks close within the starter. 
These interlocks are auxiliary contact points, nor- 
mally open when the starter energizes. They are used 
so the cylinder solenoid valve and the conveyor can 
still operate after the two cam limit switches drop 
from the cam segment. The cam switches are not 
needed again until the conveyor stops and its opera- 
tion is to be repeated. 

The conveyor, now in motion, accepts cases to be 
unloaded. Just before the cases reach their proper 
position on the conveyor, a third limit switch (on the 
conveyor roller chain) opens the circuit. The cylinder 
solenoid valve and the conveyor starter deenergize. 
The drive motor stops. The conveyor stops. Air again 
flows into the positive-stop air cylinder. The posi- 
tive-stop locking roller locks the sprocket. The cycle 
is complete. 
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conveyor 


infeed table 


Micro switches } £ 


Positive —stop oir 
cylinder 


CHAIN DRIVE powers the conveyor moving the cases into posi- 
tion under bottle-unloading heads. Cases must be centered accurately 
under each pickup head. 


Solenoid coil 4 


Positive -stop sprocket 


HOW THE UNLOADER 


WORKS 


The case unloader removes 
bottles from their cases and 
transfers them to the bottle 
cleaner. The unloader works on 
air, electrical, and mechanical 
power. The various methods of 
power transfer must be synchro- 
nized to operate the unloader ef- 
fectively. 


The unloader executes four 
operations during a cycle: 


1. Pickup heads remove bot- 
tles from cases. 


2. The heads move the bottles 
to the infeed table. 


3. The heads release the bot- 
tles onto the infeed table. 
(The infeed table chain 
moves the bottle carriers). 


4. The heads return to their 
starting position. 


Before the machine operates, 
cases must be centered on the 
conveyor. The pickup heads 
must be in their lowest position 
over the conveyor. Also, the bot- 
tle pickup head jaws are over 
the necks of the bottles, but are 
not gripping the bottles. 


Geo. J. Meyer Mfg. Co., Cuda- 
hy, Wis., manufactures the case 
unloader. 


Electrical 
leads 


frees the sprocket. 


Exhaust 


Spring 
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J SPROCKET LOCKS 
when the solenoid coil 
is deenergized. When 
the solenoid energizes, 
air pressure in the cyl- 
inder exhausts. This re- 
tracts the roller and 
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THIS UNIVERSAL PLANER employs an unusual drive to move the planer table. 


CLOSE-UP of bull-aear shaft and motor drive shaft shows 
overlapping action of gears. 


UNDERSIDE OF PLANER table shows rack, which is driven by 
bull gear. 


Transmission 
eliminates side thrust 


A, UNUSUAL GEAR-AND-RACK DRIVE. transmits 
power smoothly and efficiently. It moves the planer 
table in a universal planer. 

A worm pinion drives the worm gear (see photo). 
This same action turns the helical bull gear which 
meshes with, and drives the rack. 

The rack has a 11% degree helix angle to avoid 
the side thrust that occurs with a straight rack. 
Overlapping action of the teeth between the rack 


and bull gear produces smooth movement. The bull- 
gear shaft is short and of large diameter to avoid 
deflection. 

Oil from a large reservoir in the bed lubricates 
the transmission. The oil circulates through the drive 
case, holding a temperature only slightly above the 
shop temperature. The temperature remains the same, 
even under severe operating conditions.—Planer 
made by the G. A. Gray Co., Cincinnati, Ohio. # 
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Pivoted sheaves give 9:1 reduction 


A, AUTOMATIC BANDSAW BLADE, with cutting 
speeds of 40 fpm to 360 fpm, needs an unusual 
drive. A variable-speed transmission unit with 
pivoted sheaves supplies the power, and is cap- 
able of changing speeds up to 9:1. 

A double-acting hydraulic cylinder controls 
the movement of the sheaves. Manipulating a 
4-way selector valve on the cylinder varies the 
hydraulic pressure conveyed to the cylinder. 

The rod end of the cylinder connects to the 
fulcrum block supporting the variable-speed 
sheaves. As the rod moves. the sheaves are 
forced about a radial arc. This causes a propor- 
tional variation in the pitch diameters of the 
sheaves, and changes the speed of the input pulley 
driving the transmission. 


THIS AUTOMATIC BAND SAW employs the variable- 


speed drive shown in the drawing. 


VARYING THE PITCH DIAMETER of the sheaves in Photo courtesy American Machine & Foundry Co., Brooklyn 


this variable-speed drive gives reduction ratios to 9:1. 


Pivot stud 


Retaining ring 


Shoft 


Pulley mounting block 


speed drive 


Mounting brocket 


Electric motor 


Pulley mounting block Variable -volume 


Variable - speed drive 
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Belt Belt 

Adjustment spring (oy ~ 
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handle 
designs 
_ to control 


[vs EASY TO OVERLOOK, but the 
shape of the handle can make your 
machine a success or a failure. 
Imagine having a gearshift lever 
to control the speed of your car. 
Or an accelerator pedal to shift 
gears. How many times do we 
strip threads through using too 
large a wrench on the bolt? And 
how easy it is to skin knuckles 
- through using too small a wrench. 

How much thought have the 
handles on your machines had? 

Here are some tips on handle 
selection. The choices are almost 
infinite, and there is rarely a right 
or wrong handle—just a better or 
worse one. 

Every piece of machinery in the 
power transmission field makes 
‘use of the lever. Its usually called 
a handle, but it can also be dis- 


power 


By GEORGE PHEIL, Design engineer, Racine. Wis. 


guised as a pushbutton. a wheel. 
screw, or practically any other 
mechanical linkage. 

All levers fall into three cate- 
gories, each with its own advan- 
tages and shortcomings. Variations 
are illustrated simply by using 


* for fulerum 
w for weight 
a for applied force 


Case I 

Case 

Case Ill = 
* 


Cases I and II offer the user a 
mechanical advantage. while Case 
III, rarely used, requires a larger 
applied force than the load lifted. 


SIMPLE ECONOMICAL «case Il, this han- 
dle may be cast or wrought. Used where a 
maximum mechanical advantage is sought, 
and where there is unlimited space. 


SIMPLE FORM of the detent action, used 
to give a semipositive stop position to the 
handle's motion. This handle has three stop 
positions, and is designed for use with a 
positive-negative-stop hydraulic control sys- 
tem. 


@ 


A MARINE LEVER designed to eliminate 
bending and binding of the throttle cable. 
A neoprene pressure control holds the han- 
dle in any position without the aid of 
notches. The top plate acts as a template, 
simplifies installation. 
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FOR A POWERFUL ACTUATING FORCE, 
this cast iron handle is ideal. It is usually 
mechanically operated, and requires a con- 
siderable free length of shaft. There must 
be no restrictions on tightening the cap- 
screws. 


ANOTHER VARIATION on the detent ac- 
tion. Made of steel rod, the handle length 
can be changed to suit the force require- 
ments of the specific application. 


A COMBINATION of cases | and II, each 
with the same mechanical advantage. It 
could operate a 2-pressure control valve, 
or coordinate two independent motions. 
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COMMONEST APPLICATION of Case | 
lever design. This is the gearshift lever. It 
can be used in awkward or confined spaces 
by adjusting the holding bolts. 


BY USING A DOUBLE LINK, this handle 
can be adapted to many applications. It 
can be connected to wire, chain, or cable, 
for remote control, or to a shaft that can 
only move axially. 


WHEN THE THROW of the handle is re- 
stricted by a frame of the machine, a bend 
in the arm may solve the difficulty. This 
case is the clutch lever on a lathe. 


A CAST AND MACHINED LEVER that 
can be mounted in horizontal or vertical po- 
sition, where obstructions may be encoun- 
tered. Only case | levers are readily adapt- 
able to this treatment. 


OF STEEL STRAP, this design gives double 
trunnion engagement over a circular collar. 
Typical application is a small cutoff clutch 
for a marine installation. 


A MARINE CONTROL LEVER (case II), 
of bronze, with a turned brass handle. Typ- 
ical applications: on-off valve control, and. 
remote control valve systems. 
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Miniature speed changer 
uses double clutch 


AW | liSTeeth 75 Teeth 


Driving gear ' 


Up 


=—Clutch pressure plate 


Down 


com—[\\ 


Driven gear 


\ i 


Shaft I 


SPEED CHANGER quickly turns the 
counter on a miniature servo when the counter must 
be reset. The speed changer uses a double clutch 
to shift gears. 

Rotating the manual knob 90 degrees moves the 
cam‘pin along the cam slope (see drawing). This 
displaces the shaft. transfers clutch action from free 
wheeling to either high or low speed. 

Gears A and B on shaft | mesh with gears C 


A NEW CENTRIFUGAL CLUTCH disconnects the start- 
er motor from a jet turbine after the turbine has 
been started. The starter motor disconnects as the 
turbine accelerates to operating speed. 

Conventional sprag-type overrunning clutches nor- 
mally run with their inner and outer races in con- 
stant contact. Ordinarily, this causes no measurable 
wear. In jets, however, turbine speed is so great 
(to 35,000 rpm) that wear becomes important. Great- 
est difficulty: The sprags wear out quickly. 

Outstanding feature of new clutch: Centrifugal 
force lifts the sprags completely clear of the inner 


Shoft I 


Centrifugal clutch reduces wear 


Manual knob 


and D, respectively, on shaft I]. When shaft | rotates 
with the clutch pressure plate in neutral, gears C 
and D spin freely. Shaft Il is stationary. 

When shaft I rotates and the clutch plate is up, 
shaft II rotates at 1/5 the speed of shaft I. When 
shaft I rotates and the clutch plate is down, shaft 
Il rotates at 5 times the speed of shaft I. Thus, 
the speed changer provides a ratio of 25 to 1. 
Made by Advanced Designs Inc., Vienna, Va. 


Overrun ning 


Storter 
motor 


race at overrunning speed. This prevents abnormal 
sprag wear. 
Formsprag Co., Detroit, is designer and patenter. 
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Air clutches for sure dual drive 


IR CLUTCHES assure simultaneous applica 

tion of torque to both ends of a drive 
shaft for a rotary shear. It uses two 6-ton fly- 
wheels to maintain inertia. 

Engineers at the Hill-Acme Co., Cleveland. 
designed their No. 160 Rotary Shear with a 
dual drive for compactness and high cutting 
power. It cuts through heavy structural steel — 4 
sections, with a knife pressure of 505 tons | 
from its 50-hp. drive motor. —= Brake». 

Equal torque generation is necessary to pre- 
vent distortion and damage to machine com- 
ponents as the massive flywheels start to spin. 
A solenoid engages each clutch, assuring in- 
stantaneous and simultaneous response. 

The clutches are ventilated to dissipate heat 
quickly. They have friction shoes that auto- 
matically adjust for wear, and they always 
maintain contact around 360 degrees of fric- 
tion surface—assets not easily found in any 
other typeof clutch, the makers say. 


For fast stops, an air-actuated friction brake 


is built onto one end of the drive shaft. Courtesy Fawick Corp., Cleveland 


TRIAL SAMPLES 


SALSBURY 


AUTOMATIC CLUTCHES 
AND TRANSMISSIONS 


MODELS FOR 

ANY APPLICATION 
From Stock, or 
Custom-Designed 


Of World-Famous WHITMORE’S Lubricants 


Centri-Dyne 
Clutches 
6-100 H.P. 


For gasoline en- 
gines, gas tur- 
bine engines, 
electric motors. De- 
signed to rigid 
specifications; 
engineered and op- 
eration-tested to 
meet highest per- 
formance standards. 
Approved by leading 
manufacturers. Con- 
fidential engineering 
assistance without 
obligation. 


| SALSBURY 


CORPORATION 


Circle 32 on Reader Service Card 
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6-10 H. P. 
“Since 1936” 
1161 E. Florence Ave., Los Angeles 1, Calif. 


OPEN CHAIN LUBRICANT 
INCREASES CHAIN LIFE UP TO 300% 


Penetrates, lubricates, prevents rust. Lubricates 
deep into chain linkage to reduce friction on 
pins, rollers, bushings, pressure surfaces. Corro- 
sion inhibitor prevents rust in vital working 
mechanisms. Lubricates close-tolerance internal 
surfaces to increase chain life up to 300%. 
Highly recommended for all climatic conditions 
to stop rust and corrosion even in salt atmos- 
pheres. 


Packaged in handy 16 oz. aerosol spray-on 
containers or in bulk —send for a free trial 
sample. 


ANTI-FRICTION COMPOSITIONS 
HAVE NO MELTING OR DROPPING POINT 


Packaged in 141/2 oz. cartridges for handy ap- 
plication with lever-type cartridge guns for 
constant protection to roller, ball, sleeve bear- 
ings and sliding surfaces in ‘hot’ bearing ap- 
plications or in areas with high ambient heat. 
Exclusive formulas have no melting or dropping 
point; moisture resistant; will not wash out; 
exceptional metal adherence properties; tem- 
perature reducing qualities; high extreme pres- 
sure values. Available in two grades. Whit- 
more’s Anti-Friction Composition No. 1 (light 
density), recommended for high speed, high 
temperature applications. Anti-Friction Compo- 
sition No. 2 (heavy density), for low-speed 
high-temperature applications or loosely-fitted 
bearings. Specify No. when requesting free trial 
sample. 


68 YEARS OF LEADERSHIP LUBRICATING THE FOLLOWING: 


@ Open Gears, Dipper Sticks, Cams 


Open and Enclosed Chain + 


Speed Reducers 


2 Enclosed Gear Cases e Roller, Ball and Sleeve Bearings - Wire Rope and Cable 
Hydraulic Units, Torque Converters 


Est. 1893 


THE WHITMORE MANUFACTURING CO. 


LUBRICATING ENGINEERS 


CLEVELAND 4, OHIO 


VULCAN 3-7272 
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NOW—~you can draw from over 1800 
standard stock items of Garlock KLOZURE* 
Oil Seals, and enjoy “off-the-shelf” 
delivery from the nearest of these 
authorized distributors: 


ALABAMA 
Birmingham (4) 


ARIZONA 
ENGINEERED HELMS INDUSTRIAL SUPPLY.................00. Phoenix 
TUCSON GEARING Tucson 
NSAS 
OIL SEALS ALLIED ARKANSAS BEARING ne Little Rock 
CALIFORNIA 
AMERICAN BALL & ROLLER BEARING co cae Oakland 
AY CITY | , Los Angeles (Maywood) 
MATERSON BEARING CO. INC.................. San Jose 
from Your Local RELIABLE BEARING & SUPPLY CO........ San Bernardino 
COLORADO 
Bearing BEARING SERVICE & SUPPLY CO............. Denver (16) 
TEK BEARING CO ee Stratford 
Distributor FLORIDA 
BALL & ROLLER BEARING CO.................... Tampa 


FLORIDA GEARINGS, 


GEORGIA 
BEARINGS & gy OF SAVANNAH, INC...... Savannah 


NOIS 
BEARING HEADQUARTERS C0. DIV. OF 
BERRY BEARING CO...............s00000. Chicago Heights 


IN 

BEARING SERVICE CO........... ....South Bend 


LOUISIANA 

MONROE AUTOMOBILE & SUPPLY CO............ Monroe 
MICHIGAN 

DETROIT BALL BEARING CO...............04. Detroit (1) 


MINN 
MINNESOTA BEARING CO................ Minneapolis (3) 
Minneapolis (8) 
MISSOURI 
BEARING DISTRIBUTORS, INC............ Kansas City (10) 


NEBRASKA 
PRECISION BEARING & TRANSMISSION CO....Omaha (2) 
NEW MEXICO 
Carlsbad 
Grants 


NE 
NORTH DAKOTA 
WESTERN BEARING & SUPPLY CO................- 


OHIO 
BEARING DISTRIBUTORS, Cleveland 
Cleveland 


OREGON 
BEARING SALES & SERVICE Portland 


Eugene 

For positive bearing protection specify high-quality Garlock KLOZURE Oil Seals 
from one of the listed authorized bearing distributors. JOHNSTON BEARING & SUPPLY  peaabahaete 
MIDCAP BEARING San Antonio 


UTAH 
BEARING ENGINEERING & SALES CO....... Salt Lake City 


WISCONSIN 
WISCONSIN GEARING CO... Milwaukee 


These listings are headquarters only, and 
many of the companies have branch out- 
lets in your area. For more information, 
contact the nearest of the 26 Garlock sales 
offices and warehouses throughout the U.S. 
and Canada, or write Garlock Ince, 
Palmyra, N.Y. 


Canadian Div.: Garlock of Canada Ltd. 


Plastics Div.: United States Gasket Co. 


Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products 


*Registered Trademark 
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Bearing Business 


New Hampshire Ball Bearings, Inc.—awarded two Air Force con- 
tracts. One valued at $16,100 is for miniature ball bearings for use on 
bomb navigation systems on B-52 aircraft and fuel flow meters on KC- 
135 aerial tankers. The other totalling $17,700 is for ball bearings in 
instruments for F-106 AB jet fighters. 


Hoover Ball and Bearing Co.—-named Robert B. Parker director of 
materials. and Gerald A. Graham production control manager. 


Montezuma Bearing Co.— opened a division in El Paso, Texas. Robert 
Hunt will be in control. 


General Electric Co’s—Industrial Heating Dept. has developed a 
heater for a bearing in the liquid oxygen pump gear drive in the Air Force 
Titan missile. The sheathed heating wire fits into machined grooves in 
the bearing sleeve and prevents freezing of the lubricants. 


The Barden Corp.—have patented an electro-magnetically powered ball 
bearing assembly. It consists of a bearing within a bearing. the outer ring 
of the inner bearing being oscillated by a built-in electro-magnetic drive. 
This action keeps the middle ring of the two bearings in motion, can- 
celling out the friction torque. 


The Kaydon Engineering Corp.—recently made Elbert W. Garrison 
chief inspector, quality control. Garrison is a former chairman of the 
Annular Bearing Engineering Committee. 


HAROLD BELANGER 


bearings editor 
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POWER 
BEARINGS 


Bearings have come a 


long way since the fire- 
hardened wooden blocks 
of the Roman chariots. Not 
since the introduction of 
the rolling element bearing, 
however, has any advance 
caught the designer's 
imagination like the 
development of the 
hydrostatic—POWER— 
bearing. 
Using a fluid under an 
externally-induced pressure, 
the power bearing over- 
comes many of the 
disadvantages of the 
conventional bearing. It has 
reduced starting friction 
(stiction), and may lower 
running friction. By using 
air, or some other gas as 
the. lubricating fluid, power 
bearings can operate at 
virtually any temperature. 
In the following two 
articles, C. R. Adams and 
E. J. Klovers show the 
hydrostatic bearing to be 
versatile and practical. 


Worry-free bearing for a 


By E. J. KLOVERS, Processing Machinery Dept. Allis-Chalmers Mig. Co. 


new kind of lube system for a grinding mill injects the lubri- 
A cant under pressure. The system was designed for, and was 
tested on the mill’s trunnion bearings. With slight modification, it 
could be adapted to pivoted-shoe bearings. 


Operating conditions 


The mill has sleeve bearings, and the system can be used on 
bearings from 500 to 2000 sq. in. area. loads up to 400 psi against 
projected area, and shaft speeds from zero to 10 fps. 

A grinding mill is a rotating cylinder containing either rods or 
balls as grinding media. A 2000 hp motor drives the mill (il- 
lustrated) at 17 rpm. Load reaction on the bearing nearest the gear 
(Ry). is 220 tons and on the other bearing (R.). about 210 tons. 
Bearing areas are about 1400 sq. in. (54 in. diameter x 26 in. 
long). Load is 300 psi, and shaft speed is 4 fps while the mill is 
grinding. The introduction of hot material into the mill, expands 
it about “, in. The bearing opposite the gear (at R.) allows axial 
movement of the mill while the shaft or trunnion is rotating. With- 
in the bearings is an internal oiling system consisting of an oil 
reservoir and buckets on the shaft. This permits continuous lubrica- 
tion while the shaft is rotating. 

A grinding mill is a rugged piece of equipment—many have 
seen over 30 years of service. Wearing parts are replaceable and 
have a predictable life. The sleeve bearing used to be an ex- 
ception. Some lasted two years (6000 hr per year average) while 
others lasted for 10 years or more and indicate a potential life of 
60 years. Analysis shows that alignment and lubricant are usually 
satisfactory. Further analysis, however, shows the internal bucket 
lube system alone to be inadequate when: 


1. Starting—the lubricant film is squeezed out from between the shaft 
and the bottom of the bearing. 


2. Oil velocity does not permit proper lubrication by bucket—immedi- 
ately after starting, when the oil temperature is unusually low. 


3. Dirt has infiltrated the bearing oil reservoir the buckets recycle 
dirty oil, and invite bearing failure. 
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grinding mill 


4. Stopping—the mill ceases to 
rotate, but the grinding media 
causes it to oscillate (pendulum 
action) for nearly a minute, 
through diminishing are. 
During this interval no oil re- 
places that squeezed from the 
bearing since the internal 
bucket is not being rotated. 
Shaft speeds are under 1 fps. 

. The mill is stopped. Wet 
grinding mills heat up 20 
to 30 F. dry grinding mills 
often 150 F. On stopping, the 
mill cools and contracts. This 
pulls the dry shaft across the 
width of the sleeve bearing. 
galling the bearing surface. 


vu 


Bearing damage could be reduced by injection of 
cool, filtered lubricant through the center of the 
bearing. at the bottom. This would float the shaft 
within the bearing. In fact. a small high-pressure 
manually-operated pump is often used to float the 
shaft a few seconds prior to starting. The oil film, so 
established, cuts bearing wear and motor starting 
torque. 

But too often, use of the pump has been neglected. 
Furthermore, the pump could only eliminate starting 


: friction. not the others. Continuous injection of lubri- 
i cant answers each requirement except keeping the 
lubricant clean in the bearing reservoir. In theory. 
he one or two pints of oil per minute can be drawn from 


the reservoir. filtered and cooled. and forced back 
directly below the shaft center. 


Component Selection 
Practically. however. the problem is more difficult. 
fi The oil ranges from 1000 to 2000 SSU at 210 F and 


GRINDING MILL BEARINGS were of indeterminate life, when 
ordinary sleeve bearings were used. Installation of a controlled 
lubricant bearing (a power bearing, in effect), lowered starting 
friction, stopping friction, and oscillating motion friction. This 
increased the bearing life, but more important, made bearing 
life a known factor. Closeup shows the hydraulic system used. 
Grinding mill is 8 ft in diameter by 22 f*# long. Filter element 
has been removed from the hydraulic system in the closeup. 


THE TRUNNION BEARING used is 34 in. in diameter by 15 
in. long. It has a bucket for scooping oil from the reservoir and 
applying it to the shaft once each cycle. A '/2 hp motor is 
used to supply 5000 psi oil to float the bearing on. 
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pressures at the bearing center occasionally reach 
1000 psi. 

For control simplicity, a positive displacement pump 
seemed a logical choice, but there was not one avail- 
able. So, a hydraulic pump was modified and tested 
.to find the best operating speed. Next, a filter was 
needed to remove contaminants above 25 microns 
‘size. The simplest way to test the filtrate was to intro- 
duce cement of about 100 micron. Then the filtrate 
was thinned with a solvent. centrifuged. and inspected 
under a microscope to determine the maximum size 
particle. Because of the heavy oil viscosities and the 
pressure needed to filter it. none of the filter manu- 
facturers had suitable data. It was a case of testing 
several to identify a few suitable filters. 

The system is shown on p. 36. Part of the system, 
although not directly a part of the assembly, is a 
thermostatically-controlled heater in the bearing res- 
ervoir. It has a low surface heat value, to prevent 
buildup of carbon and sludge on the heating element. 
It is normaliy used only during a prolonged mill shut- 
down, to warm the oil. This allows it to filter readils 
and the internal bucket system to handle it properly 
when the mill starts. 

A low-pressure gear pump was selected to draw oil 
from the reservoir. The filter is a cartridge type with- 
out by-pass. The cooler is optional. It is only needed 
when the material fed into the mill is unusually hot. 

All dry grinding mills are furnished with hearings hav- 
ing cooling passageways through them. This cools the 
oil where it is hottest immediately within the loaded 
and unloaded oil film areas. 
The high pressure pump is the heart of the system. 


Gas bearings have distinct advan- 
tages as air speed increases and the 


space allotted to accessories drops. 


ircraft of the near future will have to use special 

bearings and lubricants. Studies have shown that 

for some accessories—landing gear or aileron drives, 
for instance—only gas bearings will work. 

Variations in aircraft operating conditions, avail- 

able gas supplies. and permissible envelope size will 

make tailored bearings mandatory. For this reason 


Only the best for aircraft accessories 


by C. R. ADAMS, Research Engineer, Boeing Airplane Compan 


It must function with 2500 SSU (at 210 F) when oil 
temperatures are as low as 50 F. It must discharge 
about 1-14 pints per min at 500 psi, although it 
rarely operates above 3500 psi. Once the shaft is 
floated in the bearing, 1000 psi or less will keep it 
afloat. Depending on the bearing fit, load and oil 
velocity, the pump elevates the shafts 0.002 in. to 
0.009 in. 

Two control devices used are: pressure gages, and 
pressure switches. The switches are used with electri- 
cal interlock systems. 

The first gage (GI) indicates when the filter cart- 
ridge requires replacement. It also indicates breaks 
or kinks in the suction line, and low oil level in the 
bearing reservoir. The second gage (G2) indicates 
low oil level in the bearing reservoir. and kinks or 
breaks in the high pressure line. 

The pressure switches have the same functions as 
the gages, but they advise of a potential malfunction 
through an alarm system. An alarm is sufficient for 
bearings with an internal oiling system. For others. 
the pressure switches can be interlocked to stop the 
driving motor. 

After laboratory tests, the system was field tested 
on grinding mill trunnion bearings with a projected 
area load of 300 psi. The systems are still in opera- 
tion. They have been so successful that they are fur- 
nished as standard on all large grinding mills of 2000 
hp or over. They have been furnished as a supple- 
mentary system on existing installations where the 
operator needed an automatic and continuous system. 
They can be used on any heavily loaded sleeve 
bearing with slow or moderate shaft speeds. ° 


further research in gas bearing design and application 
will be required. Example: What is the most practical 
source of air or gas to pressurize the bearing? 


Pressure sources 


One source of pressure for gas bearings in aircraft 
equipment is engine bleed air. During a typical flight 
there are times when this pressure is low, but it could 
be boosted by a turbocompressor. 

Rocket propelled vehicles could use gas generators 
to supply pressure. In turbine driven equipment, gas 
bearings may exhaust directly into the turbine nozzles. 
A compact, short-lived bearing could use gas from a 
generator installed in a hollowed-out drive shaft. 
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iple orifice radial 
thrust bearing) 
2 Annular gas chamber 


3B Orifices 


| Gos supply line. 

2 Annular gas chamber 

3 Porous bearing surface 
graphite or other ral 


4 Shaft 


FIGURE 1. This conventional air bearing 
uses a porous bearing surface of graphite 
or other material to supply the lubricat- small openings 
ing film of gas. chamber. 


Consider gas filtering. Its relative importance de- 
pends on the type of bearing, its life, and its applica- 
tion. Centrifugal force-type gas cleaners have high 
temperature and pressure possibilities--but certain 
applications render them ineffective. 

The Boeing Airplane Co. has developed a gas bear- 
ing that eliminates the standard orifices and pockets 
usually designed into these units (See Figure 3). In 
fact, a plant can make them by simple machining 
methods. 

This bearing uses a double od on the shaft and a 
straight sleeve on the bearing surface--or a straight 
: shaft with the bearing surface having two id’s. This 
stepped shaft localizes galling and prevents complete 
seizure when there is intermittent rubbing. 

Gas is fed into the cavity between surfaces and 
bleeds out of the end of the housing. Bearing effective- 
ness depends on the two clearances between the shaft 


and bearing to restrict flow and produce the pressure 
; differential which floats the shaft. 
| Avoiding the orifices and pockets reduces pro- 
duction cost and increases reliability. Further. the gas 
need not be as clean as in other types because con- 
tamination is given a wide path for escape. 


Advantages 

Maintaining shaft stiffness at high temperatures 
usually requires a large shaft diameter. This is no dis- 
advantage for gas bearings because they increase in 


g load-carrying ability as shaft diameter increases. 
: Hence lower gas pressure could be used, in such a 
situation, to support the same load. 


While it is possible to make rolling element bear- 
ings or gas bearings of materials with the same co- 
efficient of thermal expansion as the shaft and hous- 
ing, it is difficult to assure a uniform temperature 
distribution. This can lead to binding, or severe strain- 
ing of the bearing or shaft. The gas bearing, however. 
has fewer of these parts to cause trouble. 

Extremely low friction is another advantage. Power 
loss from the bearing is negligible over the entire 
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4Shoft with thrust 


FIGURE 2. A multiple-orifice air bearing 
provides pressure for lubrication through 


5 Shaft with thrust collar 


FIGURE 3. Pressure pockets in this radial 
and thrust bearing prevent the gas ori- 
fices from being smeared shut should the 
shaft and bearing surfaces rub. 


its annular gas 


temperature range. Speed need not be a primary con- 
sideration with gas bearings although it must be 
given a priority in the selection of conventional bear- 
ings. 

Machines with gas bearings should be capable of 
starting without waiting for pressure to build up in 
the bearing. Dry-lubed, hardened surfaces may be 
used for starting and stopping. For simplicity, bearing 
pressurization should coincide with machine starting. 

A question that still requires considerable develop- 
ment is how to obtain satisfactory high speed gas 
hearing shutdowns after loss of gas pressure. This will 
involve special shaft and bearing treatment. ° 


FIGURE 4. A step-bearing installation on a turbine-driven pump. 
This bearing runs with air or water supplying the hydrostatic 
pressure to support the shaft. 
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FREE REFERENCE MATERIAL tis mont acs 


Readers may obtcin any of these reference materials 
by circling the numbers on the reader service cards. 


. TRANSMISSIONS— Airborne Acces- 
sories Corp. offers Catalog IR- 
61, covering design and acces- 
sories of a versatile rotating OFFERED FOR THE FIRST TIME cs 
transmission. 
The services and reference materials listed here are be- 
ing offered by advertisers to readers for the first time 


. PLASTIC SEALANT— American 29. MINIATURE CHAIN-— Sierra 34. FLEXIBLE COUPLINGS. Thom. 


iD Sealants Co. is giving a free Engineering Co.’s new cata- as Flexible Coupling Co. 
; sample, plus literature, of Loe- log contains application data, New Engineering Catalog 60 
tite liquid sealant. specifications, tables and includes details and per- 
sprockets sizes on miniature formance figures on all-met- 


chain and sprockets. al flexible couplings. 


. LUBRICANT— Alpha-Molykote Corp. 

offer free sample and informa- 
tion, on Molykote M-88  anti- 
sieve lubricant. 


CENTRIFUGAL CLUTCHES. 31. DISC BRAKES—Stearns Electric 


Formsprag Co. describe their Corp. give details of 7 sizes of 
line of centrifugal clutches and automatic self adjusting dise 
7, DIHEDRAL COUPLINGS Ajax clutch couplings in a catalog. brakes in New Product Pre- 


Flexible Coupling Co. detail 
their line of flexible couplings 
in performance data sheets. 


view 3-61-B. 


AIR CLUTCHES Horton Mfg. Co., 


Inec.—Brochure gives the details 35. PILLOW BLOCKS— Triangle Mfg. 
10. SPEED REDUCERS— Cone Drive on the Air-Champ combination Co. literature describes various 
Gears Div.’s Bulletin CD-218 clutch and sheave. types of self aligning, self lubri- 

tells all about fan cooled and cating, sleeve type blocks. 


worm gear reducers. 


DRIVES. Maurey Mfg. Co. offer 


catalogs and manuals on_vari- 37. CLUTCH-PULLEY Warner Elec- 
11, CUSTOM GEARS— Cincinnati Gear ous types of belt and roller tric Brake & Clutch Co. have 
Co. Brochure covers custom chain drives. literature featuring electro- 

gears in all types to 72 in. sheave clutch package. 


diam. cut teeth, 39-in. shaved, 
25 in. ground. 


GEARS—Micro Precision Gear & 


Machine Corp. 12 page hook- 


38. DRIVE SHAFTS- Ii. Ss. atson Co. 


12. AIR CLUTCH Conway Clutch let highlights engineering and 
Co.'s describes the Sta- on 9 sizes of 10-to-800 hp shafts. 

tionare clutch. 


CLUTCH AND BRAKE— Minster 40. LUBRICANTS— Whitmore Mfg. Co. 
13. SPROCKETS— Dayton Rogers Mfg. Machine Co.—OEM Clutch Bul- offers free samples of open 
Co.—Darco Sprocket Catalog letin 16 has all the necessary chain lubricant and also sam- 
No. 2 covers standard and spe- information on combination air ples of a general anti-friction 
cial types. friction clutch and brake unit. composition. 
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YOUR BUSINESS IS IN THE BALANCE... 


Circle 36 on Reader Service Card 
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. costs, lower production costs. For 


for power transmission — 


Roller Chain & 
Sprockets 


SINGLE, DOUBLE & 
TRIPLE STRAND 
CHAIN 


STOCK 
SPROCKETS 


23 
TYPE A—STEEL PLATE 
NO HUB 
TYPE C— MULTIPLE 
STRAND, CAST 


TYPEB 
*. STEEL 
& TAPER-LOCK, 
REMOVABLE 
BUSHING 


TYPE B 
FINISHED 
BORE 


@ It’s sound engineering to use 
stock DIAMOND Roller Chain for 
efficient drives, even on the most 
highly specialized machinery. Stand- 
ard DIAMOND Roller Chain and 
stock Sprockets shorten development 
time, cut power transmission design 


power transfer, precision timing, con- 
veying—whatever the application— 
traditionally high quality DDAMOND 
Roller Chain Drives assure long, con- 
tinuous, trouble-free performance... 
easy, economic main- 

tenance. 

Write now for your copy 

of latest DIAMOND 

Chain and Sprocket 

Catalog! 


DIAMOND CHAIN CO., Inc. 


A Subsidiary of 
American Steel Foundries 


Dept. 718 « 402 Kentucky Avenue 
Indianapolis 7, Indiana 
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Hard-surfacing alloy 
cuts gear costs 


Hard-surfacing the pinion drive 
gear of a Galion asphalt paving 
roller greatly increased the serv- 
ice life of the gear. Normally, the 
gear had a life of about one year. 
With hard-surfacing, the life was 
extended to at least five 
Maintenance costs practically van- 
ished. 


years. 


The hard-surfacing alloy is a 
nickel-base material containing 
chromium borides as well as the 
chromium carbides found in most 


HARD-SURFACED PINION drive gear 
in Galion asphalt paving roller. 


hard-surfacing materials. The 
builders apply the alloy to the 
gear teeth by oxyacetylene weld- 
ing. The alloy requires no finish 
machining and is put into service 
as-welded. Cost of reclaiming a 
worm pinion gear with the alloy 
is 11 percent of the cost of a 
new gear. 

Wall Colmonoy Corp., Detroit, 


is a source for the alloy. 


New steel for 
hobbers 


A high strength tool steel can 
be heat-treated to a tensile 
strength higher than 350,000 psi. 
The steel, Carperter Hi Shock 60, 
retains high impact strength and 


METALS 


ductility at this 
strength level. 


high tensile- 


02% YIELO 
STRENGTH 


Stress (1000 psi) 


| 0.02 % YIELD 
STRENGTH 


| 
200 —+ 
60 58 56 54 52 50 
Hardness (RC) 


TENSILE AND YIELD STRENGTH as a 


function of hardness. 


Impact strenght (ft Ib) 


A 


60 58 56 54 52 50 
Hardness (RC) 


IMPACT STRENGTH vs. tempered 


hardness. 


Other advantages: High tough- 
ness, good machinability, 
hardening temperature. 

S pecific applications: Hobs, 
heavy-duty punches, mandrels, and 
dies. 


low 


Ultrasonics ups gear 
hobber life 


An ultrasonic treatment length- 
ens the life of steel parts by as 
much as 150 percent. 

The developer is Atom Steel 
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Angular Drive 


Co., Cleveland. The National Tool 
Co., is using the new steel in gear 
hobbers. 

Anton Erhardt, chief engineer 
at National Tool, says: “The proe- 
ess is not a heat treatment be- 
cause the steel does not change 
temperature. Furthermore, it is 
not merely a surface treatment. 
The treatment . . . stress-relieves 


the steel throughout its volume. Made Possible with 
Our hobbers now are lasting 25 


to 150 percent longer.” 
AJAX Dihedral Couplings with a wide range of 


angular and offset capacities provide smooth 
+4 running angular drives with constant periph- 
Heat-treating 
“kar ° ° eral speeds in minimum space. Results include 
eliminates grinding 


A new heat-treating process re- tion of breakdowns and reduced maintenance 


compact size, improved performance, elimina- 


moves the white layer from ni- cost. Write for performance data. 


trided steel parts. Aircraft gears | 
of ni- al DI H E D RAL 
trided parts. The patented proc- C0 U LI N 6G 


ess, developed by National Broach on Representatives in 
& Machine Co.. Detroit. complete- 132 Portese Read Principal Cities 


ly eliminates the need for grind- WESTFIELD, N.Y. See Yellow Pages 
ing to remove the white layer and Circle 7 on Reader Service Card 


What some folks won't do to use a 


CONWAY CLUTCH 


The illustration shows a Conway STATIONAIRE Clutch. We were 
so darned proud of this AIR 
' CLUTCH we kept calling it an 

WHITE LAYER on nitrided steel part. ay lhe ee “air clutch.” 
Magnified 500 times. “a Then, one of our customers 
bought one and used it as a 


HYDRAULIC clutch. 


Needless to say. we were taken 
rather aback ‘cause, judging 
from other hydraulic clutches on 
the market. we thought they were 
supposed to leak. 


But, if you are one of the dis- 
criminating few who does not 
want your clutch to leak, dry 


. P (or, it is try) the fabulous 
THE SAME PART after treatment. Mag- clutches, anyone? y) 


nified 500 times. STATIONAIRE 
WRITE FOR BULLETIN by Conway 

also increases case depth. The World's Most Respected Name in Clutches for over a Half-Century 
The process consists of coating 
the nitrided part with an impervi- 


ous heat-resistant material and The CONWAY CLUTCH COMPANY 


heating it under controlled condi- | 2754 COLERAIN AVE. CINCINNATI 25, OHIO | 
tions. 
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PRODUCT NEWS 


To get complete information on these products, use 
the Reader Service Cards bound into this issue. 


Automatic clutch 

For single-cylinder engines de- 
veloping 32 to 6 hp, Model 
1SC6B26 enlarges the range ot 
this line from ' to 9 hp. Simple 
4-part construction—cover — with 


support tube, governor, moveable 
half of the pulley and fixed half. 
Clutch is installed by slipping it 
over the engine drive shaft and 
tightening with a key wrench. 

V-Plex Clutch Corp., Hagers- 
town, Ind. 


Circle 200 on Reader 


ice Card 


Midget variable drive 

This new infinitely-variable trans- 
mission is for instrument and light 
power applications to 's hp. Three 
types: any maximum to 0; maxi- 
mum to 0 and into full reverse 
without change of input speed; 
and. “speed correction”—output 
speeds vary approx. + 10% from 


a set: input speed. The drive is 
a compound planetary system with 
a non-rotating traction ring that 
engages tapered rollers at varying 
diameters. Speed changes when 
the ring is moved lengthwise. 


Sleeve pillow block 


Serves also as an overload clutch 
or torque multiplier. 


Graham Transmissions, Inc., Me- 
nomonee Falls, Wis. 
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This design uses a sintered bronze 
stationary bushing inside a_ die 
cast zinc housing, with space be- 
tween for a reservoir of Perma- 
wick lubricant. Inside this is an 
integral hardened steel rotating 
sleeve. The bearing makes use of 
the tendency of sintered bronze 
to cold flow and compact in the 
area beneath the load, while the 


rest of the bushing remains porous 
to maintain the oil flow. Slingers 
and thrust washers on the sleeve 
stop leakage, keep oil circulating. 
Three bores, 4, %, and % in., 
strap or flange. Load capacity about 
50 psi at 1750 rpm or more. 

Congress Drives Div., Tann Corp., 
Detroit, Mich. 
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Induction motors 


A full line of Schorch induction 
motors, built to re-rated NEMA 
frames, imported from West Ger- 
many. Both totally enclosed and 
open drip-proof models, drip-proof 
from % to 200 hp, enclosed from 
% to 100 hp. Operating tempera- 
tures correspond to insulation class 
B. Stator windings impregnated 


with epoxy for complete corrosion 
and water-resistance. 

George Von Opel Corp., New 
York, N.Y. 
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Vertical pump motor 


Windings of this hollow-shaft mo- 
tor are impregnated with varnish 
and baked into a_ single solid 
mass. Special grease fittings di- 
rectly feed each bearing. For 


standard, medium and_ heavy 
thrust, depending how far the wa- 
ter must be lifted. Rated from 1 
through 30 hp in frame sizes 225 
through 326U. Solid shaft types 1 
through 60 hp, in frame sizes 182 
through 365U. 

Reuland Electric Co., Glendale, 
Calif. 
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Rotary screw pumps 


Used on Navy ships as a lube oil 
and fuel oil pump, standard IMO 
pumps work well at speeds to 12,- 
000 rpm and deliver up to 3,000 


gpm at 300 psi in a continuous 
non-pulsating flow. The IMO also 
handles fire-resistant fluids, such 
as water glycols. 

De Laval Steam Turbine Co., 
Trenton, N. J. 
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Self-lubricating chain 


The MSL line of self-lubricating 
power transmission and conveyor 
chains now comes with a 1 in. 
pitch, American Standard’ #80. 
Single, double, triple and quad- 
ruple strands in riveted or cottered 
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type. Average ultimate strengths 
from 13,000 Ib in single strand 
to 52,000 Ib in quadruple strand. 
The oil-impregnated sintered steel 
bushing exudes oil while the chain 
is working and reabsorbs it when 
it stops. 

Whitney Chain Co., Foote Bros 
Gear & Machine Co., Chicago, Ill. 
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All-purpose lubricant 


B-F Molylubricant Spray is a solid 
molybdenum disulphide compound 
dispersed in microfilm particles. It 
dries to form a_ non-conductive 
film stable from 300 to 700 F. 
Unaffected by salt water, most 
acids or alkalis. 

Chemical Products Div., Bridge- 
port Fabrics Bridgeport, Conn. 
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Idier pulleys 

This new line of idler pulleys are 
designed for use as belt tighten- 
ers, clutches, belt guides ete. The 
pulleys consist of symetrical 
sheave halves spot-welded togeth- 
er around a double row ball bear- 
ing. Flat or V-belt types. An ex- 


tended inner race on one. side 
does away with spacers and gives 
mounting clearance. Bearing bores 
fit standard machine bolt sizes or 
integral threaded stud can be sup- 
plied. Bearings are grease pre- 
lubricated and sealed. 

New Hampshire Industries, Inc., 
Hanover, N. H. 


Circle 208 on Reader Service Card 


Rotary torque actuator 


New design has full cushioning as 
a standard feature and _ provides 
0 to 370° of high torque rotation. 
Powered by air, gas, water or oil, 
the actuator seals dead tight and 
will not back off under tension, 
shock, vibration, or complete 


July, 1961 


what about its design? 
who makes if? 


More than 80,000 design engineers and buy- 
ers of power transmission products keep the 
POWER TRANSMISSION DESIGN HAND- 
BOOK & DIRECTORY handy. It's their quick 
reference to the countless questions that 
pop up during design, specification and 
maintenance activities. They specifically 
check the HANDBOOK & DIRECTORY for: 


ENGINEERING DATA—Helpful, time- 
saving standards, nomographs, 
formulas, and product designs. 


MANUFACTURING INDEX—alpha- 
betical listing of more than 800 pro- 
ducers of power transmission prod- 
ucts. 


PRODUCT DIRECTORY—quick, easy 
reference to more than 400 different 
power transmission items. 


TRADE NAMES—helpful cross ref- 
erence to manufacturers. 


CATALOG DATA—condensed manu- 
facturers' spec data for evaluating 
and selecting components, assem- 
blies, systems and materials for 
specific applications. 


LOCAL SOURCES—a handy index to 
more than 2000 local outlets for 
speedy selection of suppliers. 


A limited supply of registered copies 
is available @ $12.00. 


compiled by the editors of 


POWER 
TRANSMISSION 
DE SIGN 


an Industrial Publishing Corporation magazine 


812 Huron Road = Cleveland 15, Ohio 
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PRODUCT NEWS 


power failure. May be stopped at 
any point in the rotation cycle. 
Standard rotation cycles (0-100°, 
0-190°, 0-280°, and 0-370°). Bore 
sizes of 4, 5, 6, 8, 10 and 12 in., 
rotary torque output from near 
zero to 15,000 in. lb depending 
on bore size and input pressure. 
Standard special mounting 
styles. 

Carter Controls, Inc., Lansing, 
Il. 
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Hydraulic clutches 

New Power Shift clutch line offers 
automatic torque modulation for 
a wide variety of transmissions. 


Six sizes handle torque loads from 
1000 to 10,000 ft Ib, engines up 


to 1000 hp and speeds up to 5,500 — 


rpm. The design features pressure- 
balanced drives and built-in lubri- 
cation. Intended for off-highway 
vehicles, track layers marine gears, 
machine tools, etc. 

Rockford Clutch Div., Rockford, 
lil. 
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Variable speed drive 

The new 100 hp dual belt Vari- 
drive extends this line from % to 
100 hp, with units of 50, 60, and 
75 hp. Single belt types from % 


to 40 hp. Speed increaser gearing 
may be integrally mounted on 
units to 100 hp. Usual variety of 
controls. 

U. S. Electrical Motors, Inc., Los 
Angeles, Calif. 


o 
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Recirculating ball nut 


This limited space design shows 
a reduction of 20% (from 0.500 


to 0.400) in the OD compared to 


old model. The nut is shown on a 


ball bearing screw assembly with 
a ball circle diameter of 3/16 in., 
fitted with balls 1 mm in diam. 
Compact design eliminated need 
for a return tube. 

Saginaw Steering Gear Div., 
General Motors Corp., Saginaw, 
Mich. 
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Wound rotor motors 

New frame sizes in this line now 
come as small as 182 through 
326U. Frames are aluminum alloy. 


Construction is either drip-proof 
or totally enclosed with horizontal, 
ceiling or side wall mounting. 
Standard hp ratings from % 
through 40 hp, plus the following 
intermediate hp ratings: 2%, 4, 
834, 12%, 17%, 22, 97%, 321%, 
35 and 37%. 

Reuland Electric Co., Alhambra, 
Calif. 
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Linear actuators 


The new LA-11 and LA15 provide 
precision stroke control from 1's 
to 30 in. in proportional response 
to a control signal from a dial. 
Clip Card, punched tape or other 
input. Thrust capacities to 300 Ib, 
stroking rates from 5% to 240 in. 
per minute. Built-in-brake stand- 
ard on some models. Optional fea- 
tures include limit switches, spe- 
cial transducers, explosion proof 
enclosure and a bellows-type boot 
protector for the rack. Single and 
two phase types, mounting by 
foot, face or bracket. Standard ac- 
curacies up to 1 part in 1000 but 
“coarse fine models” provide reso- 
lutions to 1 part in 30,000. 

Jordan Controls, Inc., Milwau- 
kee 9, Wis. 
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Improved low 
speed generator 


Improvements in the Nobrush 60 
cycle, 1200 rpm generator double 
its capacity without increasing 
size and weight. It now delivers 
5 KVA, 3 phase, 60 cycles. (for- 


merly .25 KVA). Dimensions of 
the generator 6% in. long, 10% 
in. wide, by 9 in. high. Weight 
in welded steel construction is 50 


Ib. 


Georator Corp., Manassas, Va. 
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Miniature gearmotor 
Miniature fhp model PM-148 re- 
places model CO843. It is im- 
proved by an additional armature 
bearing. The motor is permanent 
magnet de type. Six models, for 


input of 6, 12, 24, 28, 32, or 48 
vde. Double gear reduction, out- 
put shaft speeds of 10 to 100 rpm 
with max. torque of 50 in. oz. Over- 
all size is 2% x 2 in.; weight 
9 oz. 

Carter Motor Co., Chicago, Ill. 
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Breather vent with 
lift ring 


This accessory, for gear cases or 
similar machinery enclosures, pro- 
vides for venting of the casing 
combined with a lift ring. Breather 
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Gears 
from 
MICRO 
PRECISION 


advantages 
of a specialized 


Many companies can make gears — and, good 
ones too! But, MICRO is one of the few com- 
panies equipped to meet volume production 
needs. Special machine tools—many modified for 
higher production, plus latest inspection tech- 
niques, efficient handling, and production control, 
all give MICRO an important competitive edge. 
Result: MICRO can produce your gears faster, 
more accurately, for less cost, and on schedule. 


MICRO Production Facilities 


MICRO is equipped to produce medium and fine 
pitch gears in large production quantities and in 
sizes up to 4” diameter. Production facilities per- 
mit manufacture of spur, helical, bevel and worm 


Specialized Facilities for 
Volume Production of Fine 
and Medium Pitch Gears... 
Sizes up to 4” Diameter. 


gears as well as splines, ratchets and similar 
shapes — to commercial tolerances. Complete 
blanking and finishing facilities are also available. 


Request A Quotation 

Let us quote on your gear needs — there is no 
obligation. But to assure accuracy please give us 
complete data—detailed print, quantity, end-use, 
RPM, loading, and mounting layout ... plus a 
sample gear if available. We'll respond promptly. 


WRITE FOR FACILITIES BROCHURE 
Get this 12 page booklet fully 
describing MICRO'S engineering and 
production facilities. 
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designers and manufacturers 
of fine and medium 
pitch gears 


1737 EAST 30th STREET + CLEVELAND 14, OHIO 
TELEPHONE: CHeney 1-6678 
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PRODUCT NEWS 


vent holes in the threading elimi- 
nate drilling and tapping needed 
for a separate lift ring. The Lift- 
Vent is a forged steel ring at- 
tached to hex heads machined 
from bar stock. All-metal filter 
mesh. Variety of sizes and threads. 

T echnical Development Co., 
Glenolden, Pa. 
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Gear motor assembly 

Individual gear motors are assem- 
bled and fastened to a stamped 
steel mounting plate. The plate 


also serves as a cover for the die 
cast gear housing of each motor. 
The fhp motors can have any com- 
bination of output speeds and 
torque. A complete assembly of 4 
motors costs about $16 in produc- 
tion quantities. 

Molon Motor and Coil Corp., 
Rolling Meadows, Ill. 
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Auxiliary transmission 


Four speed Model 7041 has a 
Spicer top-mount power take-off 
for winches pumps and other ve- 
hicle mounted devices. For use with 
standard four or five speed trans- 


missions in the 400-600 ft. Ib 
range, Model 7041 has good ratio 
splits in the top three gears. The 
shift is made at the same rpm in 
these splitter positions giving max. 
engine hp during shifts. Helical 
gears. Weighs 340 lb for an over- 
all length of 25 3/16 in. 
Dana Corp., Toledo, Ohio. 
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Torque arm reducer 


Smallest in the Torque-Arm line, 
the TD025 reducer had a gear 
ratio of 25:1, and will transmit up 
to .95 hp at maximum recom- 
mended output speed of 85 rpm. A 
predetermined combination of re- 
ducer and V-belt drive can provide 
any speed ratio up to 175:1. As a 
shaft-mounted reducer, it comes 
with a torque arm for simple ad- 
justment of V-belt drive center dis- 
tance. Overload release is optional. 
As a flange mounted reducer, it 
can be bolted directly to the driven 
machine or supporting structure. 
Standard TD025’s are bored for 
mounting on 1% in. shafts. Bush- 
ings adapt for smaller shafts. A 
special TD025 for 3°16 in. shafts 
is also available. Bearings used are 
Timken tapered roller types. Hel- 
ical gears and pinions, semi-steel 
housings. 

Dodge Mfg. Corp., Mishawaka, 
Ind. 
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Hydraulic pump clutch 

The Touch-O-Matic is a remote- 
controlled clutch hydraulic 
pump which eliminates the power 
take-off. It combines a clutch mech- 


anism with a Berry-Douty hydrau- 
lic gear pump. For belt, gear or 
direct drive, the clutch provides 
engagement speeds (no load) from 
idle to 2,200 rpm; hp output from 
% to 30 hp and flow rate from 
1/7 to 26 gpm. Two series—the 
C-100 has 4 models, weighs 9 Ib; 
and the C-200 has 3 models, 
weighs 19 lb. Clockwise or coun- 
ter-clockwise rotation for both se- 
ries. 

Berry Hydraulics Div., Oliver 
Tyrone Corp., Corinth, Miss. 
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Grease in syringes 


Ball and roller bearing grease, fil- 
tered to 10 or 45 microns, is sup- 
plied in % oz needle syringes. In- 
tended mainly for greasing per- 
manently sealed bearings, it’s suit- 
able for most miniature and _pre- 
cision bearings. 

Bearing Inspection, Inc., Hunt- 
ington Park, Calif. 
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Split capacitor motor 


Type CR fractional hp permanent 
split capacitor motor combines 
high starting with increased effi- 
ciency over earlier models. Avail- 


able in both 4- and 6-pole design 
from 1/20 through 1/4 hp. 

Redmond Co., Inc., Owosso, 
Mich. 
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Miniature sprag- 
type clutches 


The improved FS-02 and FS-04 re- 
place the earlier models. Model 
FS-02 provides 4.5 ft Ib torque, 
with a .250 in. bore. The FS-04 
has 17 ft lb torque capacity with 
bore sizes of .375 and .500 in. 
Both models are for continuous 
overrunning speeds up to 3450 
rpm on model FS-02 and 2400 on 
the FS-04. Both will index at rates 
up to 5000 cycles per minute. Fea- 
ture of the improved design is the 
use of separately contoured, in- 
dividual leaf springs to load the 
sprags. Sprockets, pulleys etc. can 
now be mounted on the outside 
diameter of the clutch. Roll pin 
mounting holes are provided for 
fastening the inner race to its shaft. 
Alternatively, the inner or outer 
race can be press fitted to the shaft. 
New models are 15% more efficient 
than earlier ones. 
Formsprag Co., Warren, Mich. 
Circle 224 on Reader Service Card 


Motor insulation 


Capsulex Insulation System uses 
rectangular copper _ conductors 
covered with a basic insulation of 
fused Dacron and fibers which are 


formed and impregnated with in- 


sulating varnish. The formed coils 


are encapsulated with silicone 
elastometer and armored with a 
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polyester web tape. The coils are 
then vulcanized to form a sealed 
protective sheathe. 

Available in open, drip-proof, 
splash-proof and weather pro- 
tected motors. 

The Louis Allis Co., Milwaukee, 
Wis. 
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Bellows couplings 


Sub-miniature to medium size Hi- 
Flex couplings are suitable for 
highly sensitive applications, such 


as servomechanisms and comput- 
ers. High degree of flexibility can 
be used to stretch or compress, to 
drive a screw while rotating. Neg- 
ligible side thrust on bearings. 

Sterling Precision Corp., Port 
Washington, N.Y. 
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Retaining ring pliers 


Heat treated steel pliers available 


The 5R compress internal type 
rings for assembly or disassembly 
in a bore or housing. The No. 6R 
pliers are for expanding external 
type rings, to remove or _ install 
over a shaft. A double ratchet holds 
the handles and stops the ring 
from springing loose. Standard fin- 
ish is black oxide. 

Waldes Kohinoor, Inc., Long Is- 
land City, N.Y. 
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Idler sprockets 


ales, 


The Uni-Mount is a fully assem- 
bled, bearing equipped idler 
sprocket of case hardened steel. 


fits in the sprocket bore and slip- 
fits over the steel journal. The 
journal itself is case hardened with 
press-fit steel washers. 

Diamond Chain Co., Inc., Indi- 
anapolis, Ind. 
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Servo amplifier 


The Model EAPS-A-10 amplifier 
for use in company “building 


block” servo systems. Power re- 


quirement is 115 volts ac at | 
amp. Controls include: balance, 
gain, dither and equalizer. Plug- 
in connections, standard mounting 
racks. Impedance matched, built- 
in regulated power supply. 
Vickers, Inc., Detroit, Mich. 
229 


Insulated thermostat 
Model DR-SS is rated 1.5 amp 115 


in two models—Nos. 5R and 6R. The oil impregnated bearing press- volt ac or 3 amp 28 volt de 


OMORGUARID 


MOTION INDICATOR 


“trans fer 
SHAFT MOTION 


INDICATOR 

PROTECTS MACHINERY 

BY INDICATING STOPPAGE 

DUE TO OVERLOADING 

OR MALFUNCTION 

A and B: On end return idlers, warn 
if conveyor should break, slow or stop. 
C: On boot pulley, signals slowdown, 
stoppage, slippage due to overload, 
boot pulley out of adjustment. Helps 
prevent fires. 

D: On screw conveyor, warns of slow- 
down due to overloading. Prevents 


without 
complicated 
gearing... 


SIERRA MINIATURE MECHANICAL 
CHAIN AND SPROCKETS... 


Provide precise, positive motion transfer 
through several planes simultaneously with 
no cable slippage...no complicated gearing. 


NEW 
CATALOG 


Unlimited center-to-center selection for min- 
iature and sub-miniature assemblies in servo 
systems, gyro systems, special cameras, 
electronic equipment, and small precision 
instruments. Less weight, cost, maintenance 
—wider tolerances. Designed to operate 


damage. 

E: On rotary feeder, warns of slow- 
down; prevents plugging damage. 
Roto-Guards can be wired into inter- 
lock system; stoppage of one com- 
ponent automatically stops others; 


around minimum 7-tooth sprocket with root 
diameter of .250 inches. Chain pitch 

.1475 inches; Weight .45 oz. per lineal ft. 
Material: stainless steel, or other materials. 


® ENGINEERING 
COMPANY 


123 East Montecito ¢ Sierra Madre, California 


Contains useful 
application data, 
specifications, 


prevents damage. 
tables on chain 


Write for Bulletin RG-21 
D or call TUxedo 2-3000 
Cc 
pitch and sprocket | 


for calculating 
THE BIN-DICATOR CO. 


center-to-center 
ista Wri \ 
17190-E3 Denver Detroit 24, Mich. 


for yours today. 
We Sell Direct + Phone Orders Collect 
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PRODUCT NEWS 


(non-inductive). The case is in- 
sulated by 2 glass seal solder ter- 
minals. Normal standard differ- 
ential is 1 C max., with an op- 
tional max. differential of up to 
4 C. Can be calibrated and her- 
metically sealed at the factory or 
by the buyer. 

Chatam Controls Corp., Chatam, 
N. J. 
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Arbor support 
bearing 


This new design of anti-friction 
arbor support bearing comes in 
standard sizes to fit a machine's 
support housing without re-boring. 
Simply installed—fits in place and 
holds with a lock-nut. The ball 


bearing seats within the support 
housing so there’s no work or fix- 
ture interference. Bushings avail- 
able. Prices reduced 25-30% on 
previous models. 

Briney Mfg. Co., Pontiac, Mich. 
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Right angle gearmotors 
Unusual feature of this %-thru-'s 
hp line is the reversible output 
shaft. User can transfer the shaft 


to the right or left side of the 
gear unit on the job. Interchange- 
able, easily-removed bearing hous- 
ing plates, so shaft and reduction 
gear can be taken out and _in- 
stalled on the opposite side. Duty 
Master ac motor, cast iron gear 
case with integrally-cast end shield. 
Thirteen reduction ratios, identical 
dimensions for all units. 

Reliance Electric and Engineer- 
ing Co., Cleveland, Ohio. 
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Gear train 
layout kit 


Kit makes gear train layout easier, 
without re-drawing or using pa- 
per cutouts. The layout drawing 
can be dispensed with in most 
cases by transfering the gear lo- 
cation dimension from the preci- 
sion grid board directly to an as- 
sembly drawing. Kits contain 8 x 
10 in. layout board with 1/10 in. 
sq. grids, 10 color coded center 
pins and 100 transparent gear 
discs. Available in 48, 64, and 96 
diametral pitch at $6.50 each. 
Advanced Designs, Inc., Vien- 
na, Va. 
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Shaft adapters 
Stock adapters convert tapered or 
odd dimensioned motor shafts to 
the use of in standard-bore 
gears or couplings. Machined from 
#303 stainless, with clear passi- 
vate finish, the two-piece adapters 
provide a .2497 (+.000/—.002) 
standard shaft for synchros, re- 
solvers etc., as well as motors. 

PIC Design Corp., East Rock- 
away, N.Y. 
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Call your distributor, or write 
us for literature and free sample 


LOCTITE 


AMERICAN SEALANTS COMPANY 
457 N. Mountain Rd., Hartford 11, Conn. 
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Loose-fitting 
end-bell bearings 
easily repaired 
“with Loctite sealant 


2¢ worth of Loctite Sealant, the plastic 
that acts as a “‘liquid shim,”’ restores bearing 
fits in electric motor end-bells. Just a drop 
or two of Loctite on both bearing and 
housing doés the job in minutes. Eliminates 
need for reboring, sleeves, shims, metallizing. 
Bearings mounted with Loctite can be re- 
moved with ordinary bearing removal tools. 
Comes ready to use. No mixing. 


NEW! “AIR-CHAMP" CLUTCHES* 
have built-in rotary Air joint! Mount anywhere! 


A combination clutch and sheave, the ‘“Air-Champ’’* 
automatically tunes trouble out of starting problems. 
Gives shockless starts! Installs easily... anti-friction 


bearings...““V” belt or pilot adapter type drive... 
control with static air pressure. 2 models; up to 800 inch 


Ibs. of torque. Write us for brochure. 


*Patent Pending 


HORTON MANUFACTURING CO., INC. 
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LITERATURE 


on drives and components 


To get free copies of the following literature, use 
the Reader Service Cards beund into this issue. 


Magnetic disc brakes 


Bulletin 605 gives information on 
a complete line of magnetic disc 
brakes. This includes the H-40 
series with torque ranges of 1 and 
3 ft lb; the HTC-50 series from 
1% to 15 ft lb; the HT-70 series 
from 10 to 105 ‘ft lb; and the 
new 42000 series from 125 ft Ib 
to 575 ft lb. Gives frame. sizes 
for the various series and complete 
dimensional data. Stearns Electric 
Corp., Milwaukee, Wis. 
Circle 300 on Reader-Service Card 


Side bar chains 

Offset side bar chains have a ten- 
dency to free themselves of dirt 
and debris and are resistant to 
fatigue failure. Prices and dimen- 
sions in Bulletin No. 8 on the four 
most widely used sizes—14, 
1% and 2 in. pitch size in single, 
double triple and quadruple widths. 
Acme Chain Corp., Holyoke, Mass. 
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Timing belt catalog 
Catalog features a series of charts 
which give graphical solutions in 
place of selection arithmetic. One 
chart is for selecting pitch from 
factors of design hp and the largest 
rpm pulley. Full-page drive-width 
selection charts and 27 pages of 
drive tables to find driven pulley 
and belt pitch length. Catalog 
19103, 80-pages. T. B. Wood's Sons 
Co., Chambersburg, Pa. 
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Electric motors 


Catalog No. 6300 includes squirrel 
cage ac, wound rotor, special pur- 
pose types and de motors, cover- 
ing a 1 to 300 hp range. Tabu- 
lated basic dimensions, modifica- 
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tions and mounting assembly sym- 
bols. Also lists sales offices and 
services available. Imperial Elec- 
tric Co., Akron, Ohio. 
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Electronic adjustable 
speed drives 


Bulletin SL-251-161, 8 pages, deals 
with the series 25, size 1, speed 
drives which use standard (4% hp 
max) de motors in which the power 
to the motor is controlled by two 
thyratron tubes. These in turn are 
controlled by a magnetic ampli- 
fier. Electrical and motor informa- 
tion, construction details and sug- 
gested system variations. Cleve- 
land Machine Controls, Inc., Cleve- 
land, Ohio. 
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Clutches, transmissions 


Booklet MM 17 contains bulletins 
and instruction sheets covering a 
line of engine accessories—clutches, 
brakes and transmissions. Features 
centrifugal clutches, internal ex- 
panding brakes and a reversible 
packaged transmission for 1% to 
5 hp gas engines. Prices, exploded 
views and dimensioned drawings. 
Fairbanks, Morse & Co., Beloit, 
Wis. 
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Horizontal /vertical 
drives 


These drives are assembled from 
standard components—a motor, 
combination pulleys and a horizon- 
tal or vertical counter shaft. Right 
or left hand assembly. Control by 
dial-set potentiometer or pneuma- 
tic regulator. Catalog 70. Lewel- 
len Mfg. Co., Columbus, Ohio. 
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Industrial load control 


Bulletin GET-2916B, revised, 4- 
pages describes load control sys- 
tems for industrial plants which 
generate their own electricity. Sys- 
tems described include tie-line and 
frequency control, reactive power 
control and power limiting control. 
Schematics and specifications of 
systems equipment included. Gen- 
eral Electric Co., Schenectady, 
N. Y. 
Circle 307 on Reader-Service Card 


Variable speed belts 


Section C to Catalog 61 features 
a change-over guide for all sizes 
of belt, listing the manufacturer 
of the device using it; and a 
second change-over guide by belt 
manufacturer. Tabulates standard 
belt sizes. Includes some details 
of Adjusta-Link variable speed 
belting for V-to-V drives. Love- 
joy Flexible Coupling Co., Chica- 
go, Ill. 
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Electronic components 


New handbook to assist in selec- 
tion and application of electro 
magnetic clutches/brakes—me- 
chanical clutches—torque indica- 
tors—torque standards and multi- 
speed transmissions. Torque con- 
version chart included. Specifica- 
tions, dimensional data, schematics. 
Performance-curve method of op- 
eration. Also ordering code on 354 
standard clutch brake units. Auto- 
tronics Inc., Florissant, Mo. 
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Stainless ball bearings 


Four-page bulletin includes the 
MRC line of stainless steel ball 
bearings available in the single 
row, deep groove radial type used 
for most applications requiring this 
type of steel. Complete dimensional 
details and load rating data. Typi- 
cal applications listed. Marlin - 
Rockwell Corp.; Jamestown, N. Y. 
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Bearing screw 


Uses a helical screw and mating 
nut assembly. The nut consists of 
anti-friction bearing, spaced by a 
cage, with an annular groove 
which serve as the outer race. Sec- 
tions cover a planetary and _posi- 
tive drive assembly; typical ap- 
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plications; price list and dimen- 
sioned drawings. Roton Products 
Div., The Anderson Co., Gary, Ind. 
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Limit switch 

This new limit switch senses with- 
in 1/32 in. without contact, has 
only one moving part and is sealed 
against dust, oil mist and moisture. 
It operates at 60 cycles per minute 
and needs no auxiliary circuits. 
Fold-out flyer has all the details. 
Tann Controls Co., Tann Corp., 
Detroit, Mich. 
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Electric motor controls 


Catalog 5900 has 74 pages on most 
types of electric motor control. 
Prices and data on drum, foot, float, 
pressure, tap and limit switches; 
magnetic contactors and_ starters, 
manual starters, push buttons, re- 
lays, thermal relays; and a gen- 
eral section on accessories and ap- 
plications. Furnas Electric Co., Ba- 
tavia, Ill. 
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Involute checker 


Technical Data Sheet #1124 de- 
scribes the Sine-Line Model 1124 
Involute Checker, which includes 
optical setting of the sine bar so 
accuracy of the instrument is in- 
dependent of operator “feel”. An- 
gles can be set within 0.001 in. 
without the use of gage blocks. 
Data sheet shows how the checker 
works and how it rapidly checks 
the consistency of form of  suc- 
cessive teeth. Michigan Tool Co.., 
Detroit, Mich. 
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Flat belting 


Brochure details construction and 
advantages of bonded leather and 
polymer belts. Tabulated hp rat- 
ings and belt types, sections on 
selection, tensioning and mainte- 
nance. Application examples and 
graphs. Extremultus, Inc., Engle- 
wood, N.]. 
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Industrial felt 

Catalog features a ready reference 
index which lists hundreds of ap- 
plications of industrial felts with 
the proper type to use. Uses in- 


MOLYKOTE’M-88] 

BONDED | 
LUBRICANT 
COATING 


Handy Applicator Bottle 
¢ Enough Lubricant to 
coat parts for evalua- 
tion ¢ Absolutely 
FREE! New industrial 


automatic, 


ELECTRIC 


...@ line of 


self-adjusting, 
DISC BRAKES- 


clude ball bearing retaining 
washers, seals, grease retainers, 
vibration isolators, ete. Continental 
Felt Co. New York, N. Y. 
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Flat top roller chain 


Bulletin No. 9 describes a new 
flat-top conveyor roller chain. The 
top plates are made of Delrin 
which is resistant to foods and 
detergents as well as_ industrial 
materials such as oils and greases. 
Bulletin includes sizes and prices. 
Acme Chain Corp., Holyoke, Mass. 
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Leather packings 


Illustrated brochure and price list 
describes leather packings for hy- 
draulic and pneumatic applications. 
Complete instructions for ordering 
V and U packings, cups, flanges, 
discs and washers. Auburn Mfg. 
Co., Middletown, Conn. 


‘ircle 318 on Reader-Service Card 


AC motor bulletin 


Bulletin B-2515 describes the com- 
plete line of Duty Master ac 


lubricating technique ¢ Simply apply 
like a paint ¢ Allow to air dry © Provides 100% safety against 
galling and seizing ¢ Smooth, protective lubricating film bonds 
to most surfaces ¢ Lifetime lubrication in many applications 
© Mail the coupon today. 


THE ALPHA-MOLYKOTE CORP. 


the revolutionary 87,000 Series 


7 Sizes ... Torque Range — 10 to 105 Ib-ft . . . choice of 
Standard, or 
ductile iron self-enclosures for maritime applications. A.C. 
operation — vertically or horizontally —for stub or thru- 
shaft. Compact, ‘‘C’’-flange motor mounting. 


Dustight-Waterproof self-enclosures — or 


These 87,000’s literally ‘‘take care of themselves” with an 


65 HARVARD AVENUE 


STAMFORD, CONN. 


Company 


The Alpha-Molykote Corp., 65 Harvard Ave., Stamford, Conn. | 
Please send me a FREE SAMPLE of MOLYKOTE M-88. 


| 


er — last 


PTD-7 


Address 


The Complete tine of 
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automatic, mechanical, self-adjustment that maintains the 
exact, correct air-gap for optimum performance — run cool- 
longer— NEVER REQUIRE ADJUSTMENT 
FOR THE ENTIRE LIFE OF THE FRICTION LININGS. 


ELECTRIC CORPORATION 


120 NORTH BROADWAY 


SINCE 1917 THE CHOICE OF LEADING MOTOR AND MACHINERY MANUFACTURERS 
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Request New Product Preview 3-61-B 


MILWAUKEE: 2, WISCONSIN 
netic Clutches — Brakes — Clutch-Brokes 


POWER TRANSMISSION DESIGN 
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motors from 1 to 2000 hp. Points Over-running clutch, tions, dimensioned cross-sections, 


out product features of each motor 
and explains selection system. Re- 
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Electro-mechanical parts 


coupling 
liance Electric and Engineering Bulletin No. 
Co., Cleveland, Ohio. over-running clutches over-running 
couplings and combinations includ- 
ing an fhp clutch ‘coupling. Cross- ircle 384 on Reader-Service Card 
sections, tabulated dimensions. Two 


data pages on standard and flex- Oil level gauges 


details a series Div. 


minimum torque curves for both 
series and a price list. Haydon 
, General Time Corp., Torring- 
ton, Conn. 


This 552-page catalog (#65), re- ible over-running couplings. The 
portedly the most inclusive in the Hilliard Corp., Elmira, N. Y. lype 550 flush mounting oil level 


field, is divided into 67 product “role 322. 


categories, including speed re- 
ducers, magnetic clutches and 


brakes, differentials, electronic Variable speed 
hardware, teflon terminals and chart 


limit stops. Within each category 


gauges give a visual check on oil 
levels of hydraulic and lubricating 
oil reservoirs or other liquid level 
applications. Three standard sizes 
with 4, 6, and 8 in. long-sight 
openings. Interchangeable parts 


it presents part numbers, OEM New wall chart gives measuring, for petroleum, fire resistant fluids, 
list prices, specifications, and test coupling and installation directions ete. ‘Flyer and data sheets give 
reports. Sterling Tistrument Div. for a line of variable speed belt- details. Federal Brass Mfg. Co., 
Designatronics, Port Washington, ing. All directions fully illustrated. Elmira, N.Y. 

N. Y. Chart is printed on card, measures — 
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11 in. wide by 17 in. deep and is 
mounting stock- 


- > rooms, parts departments, etc. Miniature pressure 
Recirculating roller Manheim Mfg. & Belting Co., Man- switches 


bearing heim, Pa. 


The Recirc-L-Way has a coeffici- Circle 323 


ent of friction as low as .00025 
under 500 Ib load and 0.25 in. per 


Four-page pamphlet order 
form gives specifications of gage 
type pressure and low pressure 
switches standard aluminum, 


minute linear motion. Data Sheet Electric brakes, clutches stainless steel, and explosion proof 


S-133 gives details on this made- 
to-order bearing. Kaydon  Engi- series 08 
neering Corp., Muskegon, Mich. clutch 


INDIVIDUALITY 


Triangle fits the bearing to the application. 
Whether you can use a standard, like the 
Pillow Block above, or need a special such as 
the Pedestal or Clamshell Bearings shown be- 
low, your particular bearing problem receives 
the individual attention best assuring cost 
reductions — quality improvements. 


SELF-ALIGNING . . . SELF-LUBRICATING 
SLEEVE-TYPE 
PILLOW BLOCKS 


The widest selection of 
mountings available — 
functionally designed, ef 
ficiently produced.  Ex- 
perienced sales engineers 
available to help you 
anywhere. Phone or write 
for descriptive literature. 


Manuracturine Co. 


734 Division St. Oshkosh, Wisconsin 


couplings, 
le 321 on Reader-Service Card brakes. Gives 
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Engineering Bulletin specifies the construction. Simple design with 
series 17 fhp only one moving part. Pamar Elec- 
clutches and tronics Co., Inc., Cresskill, N. } 


operating instruc- Circle 326 on Reader-Servic 


The new Abart Catalog offers 
92-pages of valuable information, 
engineering data, detailed 
drawings and photos. Here is a 
handy and accurate means of 
selecting the exact Abart Speed 
Reducer or Precision-Cut Gear for 
any application—fast, easy to use. 


SPEED REDUCERS—75 models to choose from. . spur, 
worm or combination gears .. single or double reduction. 
Ratios up to 10,000 to 1; ratings from 1 50 to 168 hp 


GEARS— Custom-made from any gear material to 
your exact requirements—NO STOCKS. Pitches from 
96 D.P. to 5.7 D.P. request Gear Bulletin 


Send B/P and Specs or Sample for Prompt Quotation 


ABART GEAR and MACHINE CO. 


Mfrs. of Gears and Speed Reducers 


4833 WEST 16th STREET Ad CHICAGO 50, ILLINOIS 
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MEN 


of the power transmission field 


Bass elected president at 
American Pulley 

Walter C. Bass 
was elected to 
the position of 
President of 
American Pulley 
Company Di- 
vision, at a recent 
meeting of the 
Board of Direc- 
tors of Van Nor- 
man Industries, 
Inc. In his new 


position, he will be entirely re- 
sponsible for all facets of Ameri- 
can Pulley Company's operations. 

Bass joined American Pulley in 
the Spring of 1959 as general sales 
manager. In early 1960 he was 
advanced to the position of execu- 
tive vice president and director of 
sales. In announcing the appoint- 
ment, the Board credited Bass with 
the progress American Pulley has 
made since it became a Division of 
Van Norman Iridustries, Inc. 

Before coming to American 
Pulley, Bass was Sales Manager of 
Foote Brothers Gear and Machine 
Corporation. His experience in- 
cludes mechanical goods sales and 
engineering—Goodyear Tire and 
Rubber Co.; staff engineer, Good- 
year Aircraft Corporation; and 
various sales assignments, includ- 
ing Sales Manager for Morse Chain 
Co. 


New president of 
Imperial Electric 
- Richard J. Hearty, executive vice- 
president of The Imperial Electric 
Company since 1953, now becomes 
president, succeeding his father, 
John Hearty who had been presi- 
dent of the Akron company from 
1904 until his death recently. 
Richard Hearty joined the com- 
pany in 1941 after his graduation 
from Georgetown University. Since 


the war, he has served as plant 
manager of the company’s Middle- 
port, Ohio facilities for three years, 
and in 1953 was named executive 
vice-president. He has been active 
in the affairs of the motor and gen- 
erator section of the National Elec- 
trical Manufacturers Association 
and is a member of the Electrical 
Manufacturers Club. 


American Sealants names 
Michigan sales manager 


Duane R. Branaka, recently ap- 
pointed Michigan district sales 
manager for the American Seal- 
ants Co. will coordinate company 
sales through representatives and 
distributors. His appointment 
represents a major expansion of 
efforts in an important industrial 
area. 


Branaka Bryan 


Lima Electric promotes 
promotion manager 


Darrel Bryan, formerly sales pro- 
motion manager for the Lima Elec- 
tric Motor Co., Inc., has been pro- 
moted to general sales manager, 
according to an announcement by 
Lima’s president, Wayne M. Gide- 
on. 

In his new position, Bryan di- 
rects all sales activity for Lima’s 
line of integral horsepower imotors, 
generators and drives. He wiil also 
continue as sales manager. 


He attended Ball State College 
in Muncie, Indiana, and had been 
with the Condec Company for 
three-and-a-half years. 


Appointed Detroit manager 
for Hewitt-Robins 


R. S. Schuba has been appointed 
Detroit district manager for 
Hewitt-Robins Incorporated, with 
responsibility for the marketing of 
conveyor machinery, power trans- 
mission equipment and_ industrial 
rubber products in Detroit, Lan- 
sing, Flint, Saginaw, Grand Rap- 
ids, Kalamazoo, South Bend and 
surrounding areas. 

Schuba was formerly in charge 
of sales in Louisville, Ky. He was 
educated at the University of Rich- 
mond and Illinois Institute of Tech- 
nology. 


Schuba 


Kent to direct industrial 
relations at Foote Bros. 


Edward C. Kent is the new di- 
rector of industrial relations for 
Foote Bros Gear & Machine Corp., 
and its subsidiary, the Whitney 
Chain Co. 

For the past 12 years, Kent has 
been industrial relations director 
for Chicago’s Acme Steel Co. 


Chief engineer for 

Warner Electric 

Edwin J. Newberg has been named 
chief industrial engineer for War- 
ner Electric Brake & Clutch Com- 
pany. Paul Whaley, works man- 
ager, who announced the appoint- 
ment, said Newberg will be re- 
sponsible for time study, process- 
ing, and method engineering 
groups at Warner Electric’s two 
plants. 

Newberg attended Marquette 
University and was graduated from 
the University of Wisconsin in 
1947 with a Bachelor of Science 
degree in mechanical engineering. 
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NEW-TAKE UP FOR CHAIN 
AND BELT DRIVES 


Patent Pending 
Controlled tensioning eliminates 
shock loading through excessive chain vibration, and 
horsepower loss through belt slippage. 


@ ROTATING ARM ACTION 
FOR GREATER ADJUSTMENT 
@ FULL 360° POSITIONING 


A low cost tensioner for single and “BRONZED 
y sioner for single 
multiple width drives that is more BUSHED IDL ERS 


adaptable to machine frames. See 14 SIZES 


your Power Transmission Distrib- 
AVAILABLE FROM STOCK 


BREWER MACHINE & GEAR CO. 


1441 N. 2nd St. St. Louis 6, Mo. 


NOW...you can get LOW COST 
DARCO SPROCKETS 


A.S.A. 35, 40, 


Standard types from stock. Special 
types and designs at low cost . . . fast 
delivery. 


Write for DARCO SPROCKET CATALOG No. 2 or send specs 


on special sprockets for prompt quotation. 


Minneapolis 7Z, Minnesota 
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GREEN SEAL 
DRIPPROOF MOTORS 


.are unconditionally warranted, if 
properly sized on application, and 
will be replaced FREE OF CHARGE 
if you experience any trouble. 


e Special insulating materials 
assure longer motor life. 

e Special dynamic balancing of rotor. 

e Final protective coating of 
GREEN SEAL epoxy varnish. 
Special bearing lubricant. 
Slinger on motor shaft. 
Gasketed connection box. 
Corrosion resistant hardware. 
Corrosion resistant epoxy 
coating on rotor. 


for additional information write to: 


Darrel Bryan 


general sales manager 


ELECTRIC MOTORS (thru 150 HP NEMA) 
GEARSHIFT DRIVES 

VARIABLE SPEED DRIVES 

GEAR MOTORS 

GEAR REDUCERS 

STRAIGHT LINE REDUCERS 

SHAFT MOUNT REDUCERS 
GENERATORS 


THE LIMA ELECTRIC MOTOR CO. 


LIMA, OHIO 
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Problem 
Solved 


utthe 


On this Browning Road*Roller, a FUNK Revers-O-Matic® 
allows the operator to change both speed and direction — 
with just one lever. Hands are left free for other operations. 
Shifting is smooth and instant, with no wheel spinning. 


Another example of how standard FUNK MODULAR 
POWER UNITS may be combined to handle a special job, 
without special engineering costs. Let FUNK help with your 
power problems. 


Box 577-G, 
Coffeyville, 
Kansas 


REPRINTS 
The following reprints of feature articles from 
POWER TRANSMISSION DESIGN Magazine are 
available: 


ELECTRIC MOTORS 
Covers ac and dc types. Tables show who makes 
what. From Nov., Dec., 1960 and Jan. 1961 issues. 
Thirty-two pages. 

1-9 copies $1 each 
10-49 copies 75c each 
Over 50 copies, 50c each 


CLUTCHES AND BRAKES 


An introduction to both friction and positive con- 
tact types. From June and July 1960 issues. Sixteen 


pages, 
1-9 copies, 75c each 
10-49 copies, 50c each 
Over 50 copies, 30c each 
GEARMOTORS 


Put the power where the work is—with a gear 
motor. From Jan. 1960 issue. Twelve pages. 

1-25 copies, 25c each } 
Over 25 copies, 10c each 


ELECTRICAL SPEED ADJUSTMENT 


Tells how to adjust your speed, any speed, pre- 
cisely, electrically. Sixteen pages. 

1-25 copies, 25c each 
Over 25 copies, 15c each 


NOMOGRAMS 
Six nomograms for complete mounting of pivoted 
motor, base and accessories. 

Copies 15c each 


Send all orders—enclosing the exact amount in 
coins or checks—to: POWER TRANSMISSION DE- 
SIGN, 812 Huron Road, Cleveland 15, Ohio. 
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Designing a machine? 


Let your local 
Gates Engineer 
Prove Super HC 
Drives save space, 
weight, money 


If you are designing a new machine or re- 
designing one for better performance, your 
local Gates Field Engineer will be glad to 
help you. He can show you how to take 
full advantage of the many opportunities 
offered by Gates Super HC High Capacity 
Drives. 

Ask him to design a drive for your ma- 
chine two ways: a conventional V-belt drive 
and a new Gates Super HC High Capacity 
V-Belt Drive. A quick comparison willshow 
you many of the important savings pro- 
vided by the new Gates drive. 

Manufacturers everywhere have stand- 
ardized upon the Gates Super HC V-Belt 
Drive—industry’s first and most advanced 
high capacity drive. It is your best assur- 
ance that your power transmission unit 
will not soon become obsolete. 

Your local Gates Field Engineer is an 
experienced, fully-qualified drive design ex- 
pert. Contact him for drive design help. 
The Gates Rubber Company 


Denver, Colorado 


CONVENTIONAL 
DRIVE 


Gates 
Super 
High 
Capacity 
V-Belt 
Drive 


Gates Super HC Drives 
give you these benefits: 


Handles up to 3 times more 
horsepower than conventional 
V-belts in the same space. 


Exclusive 
Saves up to 50% in drive space. design features 


Reduces drive weight 20% F 
and more. include: 


Cuts drive costs as much as 20%. 


Reduces bearing load, increasing 
bearing life. 
Building 


the future or 


Guards and machine housings 
can be smaller, lighter weight. 


Belt speed up to 6000 ft/min 
possible without dynamic progress 


balancing. 

Less costly, higher speed motors lea 

can often be used. precisa 
engineered 


arched top, 


concave 
sidewalls, 
Flex-Weave cover, 
super strength 


50 vears of 


BP-11 
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HELP YOURSELF .... 


to more information 


Every issue of Power Transmission Desicn offers a gold mine 
of design product. application and industry information. Product 
facts. catalogs. data books. manuals: the latest facts for your engi- 
neering and purchasing files are yours for the asking. Just circle 
what you want on one of the Reader Service Cards bound into 
this issue. 

1 OUT OF EVERY 212 inquirers fills out a Reader Service Card 
incorrectly, Correct rames and addresses help insure quick receipt 
of material requested. 


The Magazine of Machine Drives 
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